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7 Th1s pub11cat10n conta1ns maJor papers presented at the 37th AMA

- Congress’ ‘on. OccupatlonalvHealth as ed1ted for pub11catLon by

':fAMA staff T T D o N
L oL E e e o T S
Thls~1s the fourth SympOS1um in a series des1gned to prov1de a
. continuing introduction to’ current aspects of occupatlonal safety

~and -health.” The information contained herein is. s1gn1f1cant not.

’”fonly to . part -time occupatlonal physicians and nurses,’ but also

" to multi- spec1a1ty group pract1ces, private pract1t10ners medical =
‘.and nursing students, industrial hyg1en1sts, safety profess1ona1s,f
.and all others- 1nterested in the prov1s1on of a safe and healthful’

- work enviromment. Publication by the National Instltute for Occupa-

: _tlonal Safety and Health extends th1s knowledge to the thousandS

;of interested persons for whom the only ava11ab1e source of th1s_
1nformat10n is this text. “/ e T

" Yhése proceedlngs do. not. necessarlly represent the views of the

- National- Instltute for 0ccupat10na1 Safety and Health,.but they . -

. do reflect ‘the Institute's concern for improving the de11very

.. of occupatlonal safety and health. serv1cesr.’Th1s series of

h‘proceedlngs constitutes a valuable reference for use by those
;:;nvolved in ‘the field of occup_ 1ona1‘safety_and health '

f_A always, suggestlons and comments for future Sympos1a are 1n--
_ v1ted Additional copies of the proceedlngs are aVa11ab1e from_ :
. the, Natlonal Institute for 0ccupat10na1 Safety and Health, Divi- -
"s10n of Technical Serv1ces, 4676 Columbia Parkway, Clnc1nnat1,""' '
- 0h10\45226 mail stop Cl8. Professors wishing multiple copies™ -,
<" for use in their classrooms should direct their requests -to the '
PrOJect Officer. ' '
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A ABSTRACT

o ‘This volume consists of papeés‘presented=at the 37th AMA Congress o

. yon. Occupat10nal Health, cosponsorea\by the. N@tlonal Institute for
.7 Occupational Safety and Heach (NIOSH) it St>\£EUIS’ Missouri .in
.- ' Sgptember 1977. The proceedings are pyblished yy NIOSH. " The
m'toplcs include: Spec1a1 Heallth Progr ﬁs,_Degene ative Disease and

Injury of the Back; Job StreSs)and Work Performance; Role of + =

- Industry in Preventlve Cardlology, TdElC Compounds ) Industry, SR
+ Emergernicy Medical Plannlng and Indusfrial Disaster; Exdustrial- '
. Toxins and the Community; and@Prob1  s in Occupationai\
“Programmlng ' ¥ ! : -

;;Contract #210-77-0088:
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SPECIAL HEALTH PROGRAM8- IR A
- STUDENT HOSPITAL LABORATORY ' 7fiﬁ!hlfﬂx
’;ﬁ‘?”iﬁfi;“f:f{,-.7?2,-.Lj”‘. Introductlon y5‘g~;f$}'l[_f7g p?t(yyi-
’4-}3; -*7f']$'51i;é . Bruce E Douglass, Mb'~_if:fff fi-ﬁ-fffxflﬁsm:,ﬁfﬂr

KN . -

L e a%bueﬁllghtEd that for your delectatlon and eleghtenment we
“‘_H'are abil tgtpi;ﬁent thlS mornlng ‘a panel/o expen{s in several LG
4;of the spe ed areas. of 0ccupat;ona?‘med1c1
. of* the Congress dec1ded‘éhat a full roupd of attentlon should bé
L]glven this :year 'to probl S associated §ith the delivery of occupa-'
,ftlonal ‘health segvices to employees of - hespltals and‘to—student
-;groups of collegés'and univer31t1es.; It has dawned on many tof. 1 |
o ~-us that™ go ~sQnscience no longer: dllows s ito" eScape ‘the clear ;fﬁ_u*'
L,//‘\and pn{/ent ‘neewd, for -adequate. first- 11ne medlcal attentlon to T

RS

_‘U"lnthqse wo groups(of health care consumers rn’v L

el RO T : D o : .
_yrg.fThose pf us Who are concerned W1th the medlcal problems of employees e
e of" hOSpltals and - cllnlps have long. been’ embarras31ng1y aware: thaﬁé '
. medicalegervices. . to our’ clients lag m1serably behind those offere

Lr o) em Lo ¢ groups. of other businesses, and ipdustries, - This = o
' has WBeern'ironid, because. omie could qulte.prOperly ask, "Where elsef ‘
,_,gﬁ'but in a hOSpltal or’ climic -can -one reasonably expect to find -
5ﬂﬁjmodel,programs forsemployee health? It has been. an amusing pursult
AR o3y 1dent1fy some,of the reasons why hOSpltalS and cl;nlcs takequﬂpr*
- “less care of -their ‘people than do’ steel mills and meat packers. rEL
‘For example, hospltal management may ‘believe that s1ncelthe bulld—~ s
. jng is' ful} of doctors and murses, employees can-get g médical
.7 fadvice in almost any .corridor. ..This is, however ‘a mdSt:rZ%rehen-
L . sible kin of medical practice in which- proper examinations are’ '
L ‘not” done and no records .are made: of the ‘adviee or results of. .
jtreatment Indeéd, ,such free care.and profess1ona1 courtesy may .’
o ;actually hlde thHe need for- properly organlzed health services:. L
. '_Further, it mlght be implied that clinic$ must.be safe’ 'places in ,'f(
- which to work by v1rtd% of the. nature of their -services, .The - v
ontrary is really true, since’ ‘electrical radiation’ and blohazards L
fébound General hospltals have well over 200 .Job" class1f1- T T
-catlons, co¥ering the entire spectrum of human capab111ty--g R o
from Janltor to clergyman and from mlcrometry to drayage ~ Many

-t ‘ < : . ; a}
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;~ﬁJobs 1mpose unusual stresses and.a multltude of health hazards S
‘These institutions. should 1ndeed be. model programs of. preventlve Jﬂkh«’
:p'medic1ne.‘ Fortunately, hOSpital management is gradually comlng )
- o tor realkize that indifference towatd” employees ‘health is. more,Tﬁh\’
°expen51ve than prov1d1ng suitable: health serv1tes.r»HOSp1talsb'”, _
def1c1enc1es 1n.occupatlona1 health- are the ‘more - 1amentab1e be-: '
causeof the relative: ease. ‘'with which such Services- can’ be
offﬁmed -there ‘are’ already present’ and ‘dctive on- the scene
knowledgeable persons,, records systems,idlagnostlc ‘and ‘theera-" :
o peutic facilities, and 1nst1tut1on-w1de“appreC1atlon of the nature o
.and effects of 1llness.pk7:ﬂi.- v : ,f,f _
;;Recently NIOSH undertook a maJor study £ healéh serv1ces for.,;t;'
3fyhosprtal employees About 3 500$hosp1'als_were ¢hesen for- ‘the -
;survey, from Wth%&a body of - 1nformat1 _;was eyenfually publlshedﬂitgt
“in’a seven volume Set! 'The mountain of data was Ffurther . . v

N

"'Hreduced ‘in.size to a. yellow pamphlet called "The ‘Hospil albOccupa-j
_tional Health ‘Services’ Study.' This remarkably thorough piece .

";fof work ‘'gives us-a bird's-éye View of current, practlces ‘and -the -

”—istate of development of health services for hOSpltal employees._

'QIt was alarmlng to note that about -50%. of the ho p1tals studledt'

_xfhad no formal 1n-serv1ce tra1n1ng .in the av01dance of- 1nfectlong

L or, 1rrad1atlon, or in the use of. personal proteotlve equlpment R

" -“The NIOSH stﬁﬁyxoalls on . hospltals of all 51zes o develop pro-";;*'@~'
;grams of safety'and health educatlon | : SN

o S . i

WNIOSH recommends that hospltals develop model systems for the
.ffﬁrecordlng and reportlng of occupatlonally related- dlseases and
o juries. - InterEStlngly the :survey: . shdwed . that almost half of,

. ORr hospltals ‘make no reCOrd of: on-the-Job injuries or of employee
~_visits to the emergency ro m, health nurse,-or out- patlent serV1ce
;;a:Though illness was' expected to be the most frequent cause’. of-

i absence-from work, the second most frequent cause was famlly health
~'p£ob1ems.A The ,ctedly high inecidence’ flgure of ‘the latter o
. . may reflect t , is. a‘preponderence of female employees 1n'
S hospltals, many of who@- have chlldren at. home._ ‘Among those : = -
" hospitals that.kept. recor ds,, respiratory and other 1nfectlons};fQ'

- ranked first a d. second,res ectlvely, followed by dermatltls.";
..Stralns ‘and sprains were the most’. frequently reportgd types of
--occupatlonal 1n3dr1es Puncture wounds came second :

A n
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: _-_'.Only about LO% of the reportlng hospltals had formally organlzed '
.employee health sgXV'icess the remainder ptlllzed emergency room -
" personnel for the Mpagermént of employee illness and injury.. -
Most of them indigaled’ t]flat their employees are required to see:
Sa phyS1c1an or nuy S8 befofe- leaving the hospital because of an -
-illness orinjury bug Su:tfPrlslngly, less than 60% of all hospltals- .
S required. check-ln by -a pP¥sician or nurse upon recovery. Mogern - o
~record keeplng r%qtlu,res 8ood accounting for all occupatior 1ly -
- related injuries: A 111-ﬂesses-\nd if the emergency rpom fwurse .
- .or somé other pergpon is Asked to provide this function duxing
off hours, she shpulg tu XN in her records to a central authority.
AR fl'rSt thlng the n@xt mo::illng

- . -

, Although T Suppoy# ap.y gOOd nyrse-or physician can learn to. pro- . -

. vide occupationa)l, Thdical services, ‘it can't be denied that occupa-

' tlonal health reqyllbgs a Special interest and a special orienta-
tion." The ‘pract{fiopaer, Mst be on the side of the patient in ,

_ ev‘;ry way. Yet'hA hast a2lso represent the best interests of 7 ..

- management and hav€é a Qormj tment to tﬁ% ‘smoo th runnlng of the _‘;;-

., common enterprlsg'- It i s unproductlve and wrong- to ask general

. dufy nurses or physlalans to partlc:Lpate in a disorganized occupa-_ '
'tional medical fyf€tg on. Only when one -OF several 1nd1v1duals _ ..

- are given this. reﬁﬂsﬂsuylllty ¢an there be any “*hope for proper
‘medical services. £0 ¢he employee group. . The larger -the hospital,
the more econoleally feasible it will be to afford such specific¢
_a531gnments but ¢¥ey in Smhall hospitals, an :Lnterested .urse or -~ .
physiciadn.can usuﬁllk{;\bg found who will be willing to undertake Vi
~and develop a sygE&natic method for the disposition ‘and surveillance
of " occupational medlaal Pl‘obiems Then and only then can_ one have .

. smooth organlzatloﬂ sdeduate records, reduction of absenteelsm, .

-proper referral ok vases tequiring further study or’ treatment
and pro er relatlcflgnipg wlth prlvate phy31c1ans A

' The occupatlonal health nurse +who through training. and 1ndoctr1— :
‘mation understandS the ethics and ‘principles of this spec1a112ed
field of nursing is g£he key ipdividual. Sh should be skilled
I1n counsellng wlvh vespect to work stresses!, be able to treat
. minor disérders @hd o make wise ﬁé’erral of ma_]or health problems.
. ‘Either.. Ain? perspns/OI‘ by £requent. telephone contact she should
‘ensutre that sgick eyloyels receive. medical care: of ‘high ‘quality.
' 'She shéuld be bagk®y up by an interested physician’ who should .
" himse}f: lbecome ngl acqudinted. with. the hosp1ta1 env1ronment and
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the hazards it presents.  He and the nurse 'must beé continually ...

mindEuwl of the need for scrupuloug attention to confidentiality . -
- of medical information; and-aséaf%égﬁgthey'muSt'dévelope; earn, .
. and maintain a flawless reputafion for. dependability.. . =~
To be sUre,_supefvisory»ﬁérsons mustGOCEasidhﬁllyfbefapprised_of .
an employee's medical problem. ' In such cases, it is-our practice.
- _to.obtain the approval of the employee and make the necessary' - .
.. "disclosures ‘in his presence so that he will -know first hand the - -
- exact nature of his disorder. ~ A S

. - soT . .
a : : fh,

Perhaps even more complex and waried in its challenges to - the
.. . health team>than the hospital and clinic health services is that-
~of colleges’and universities, some of which are mow 'megaversi-
. ties'" with tens of thousahds' of students ‘and staggering numbers
- .of faculty and staff. Our total Universid of Minnesota com-
;- munity in Minneapolis alone’ comprises nearl 0,000 people. " Many
' factors that are peculiar to this kind . of ‘comminity conspire to’
- rereate a unique [set of health problems and thallenges of crowded
| .conditions, anxiety‘over;studies:and-examinatiohs;‘impoverishment
of m;ﬁy of the students, '"junk" foods, ‘the freshman's first sortie
“into .persanal independence, 'and many other factors. - As to dis-
persion,.colleg® health concerns range from thé tiny community
college of 200 students, most of whom live at home, -to special
project situations, 'such as research stations; in which a few |
'persbns live in extreme conditions.in remote' locations.  Not .
surprisingly, college health services have: grown up along variable
Alines with differing philosophies. as to the degree of respongi- .
- Ibility for student_ health and wide.variations as to the extent of

B . Al

- . services offerég.'
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- Providers of college level health services have banded together: . .
in the American College Health Association, an organization based .. |
- in Evanston, éllinois,,which sponsors  conferences, research, -~ - .
.+ and publications, and whose latest revision of. "Recommended Standards®
" and Practices for a College Health Program'' provides much helpful ’
-information. P L - e e : .

< . . . e e

v
- - Ly ° 9
! ‘ . ’
- l} Jo “
3,
ang . .
. . . a
' 1
Al : 1 4 L . g - /
- o & : -
t - ’
4 1: . 3 -~ : .
. vy - .
% .



M ) ' - 1
~ [ ' o g

SPECTAL HEALTH PROGRAMS: .
STUDENT, HOSPITAL, LABORATORY .
‘How to Establish an Employee Health
Service in a Reluctant Hpspital .
- _ Cynthia A. Hunstiger, RN .

“In 1977, the;emphaSié7is on cost cqntainméntj.hqspitals'd6‘not

want to inecur expenses that will increase ‘patient costs. The

s

federal government's proposed ceiling on hospital- price “increases

- will make it difficult for them to spend money on employee health

without evidence_that‘bqttqr,patient,care-will result, . How does

“this affect you. as an:occupational'physician?f You may have. the
" task of addressing this concern and convincing your hospital -

administfapipn that a comprehensive employee health service is’
cost-justified. 1In that ©vent,  there Are a number of .considera-

'ﬁ_tibns*that'Cag,affect your;abilityftpadevelog»an,employee health
~service in a.reluctant hospital. N o - :

e

,Take’theAtimefto‘1earnnabou£ the hospital and'talk with the admin-

istrators.' Find out whét'the‘goals of the institution are.

Identify the sources of revenue and the types o programs they

end ‘money on. It is especially important to investigate  the
employee’ benefit programs. Hospitals pride themselves on these

programs. How much emphasis, however, is placed on health? Do

they provide life insurance;but no health service?.  An.employee

" health service is ‘a benefit for the hospital 4ds well as-a Q@nefitf;

for. employees. One benefit to the hospital is the reduction of
insurance costs. It will help you to know how workers' compensa-

tion is adminiStered‘and how the prémium rates are determined.

- THe more money that is pajid out in,claims, the more that_wirl'bé‘ y

-

it cam save money by absorbing claims uhder $150.

charged to the hospital in rates during the following years... In =
Minnesota, insurance companies have asked for a 200% increase in ,
rates and they will probably go_tq.the\state‘1egi51ature to get it.
Therefore, there is tremendous interest in programs that will de-
crease the number of claims against WC :1nsurance} \Saiﬁt,Marys"_ _
Hospital has reviewed its insurance claims payments and found that

-



One of the programs 1n1t1ated by the health serv1ce at Salnt
Marys ﬂs a program to ensure reportlng, evaluatlon, ‘and proper _
'treatment for occupational injuries. Thls program has had. very.
pos1t1¢e -effects in addition to'cost savings and fewer WC. clalms.
* The Empgloyee Health Service is assisting Saint Marys ‘in meeting -
OSHA réqulrements as well as providing for increased awareness . . =
of - safﬁty and ‘evaluation of the causes of commonly reported in- S
Jurles.g Easy access to prompt medlcal care also decreases the R
‘more. co%tly complications 0f injuries; employees are: rece1v1ng A
the proper medical treatmént for their injuries and are able to - h
‘return, to work soomer. “Friphasis on injury prevention 'is also
aided by%evaluatlon~of éhe employee s phys1cal capablllty to do
‘his, part cular job e - .

g

'7 i, . . .
If your &1scusslons w1th the hospltal admlnlstratlon 1nd1cate
that - costs are -a concern, how do you convince them in terms of
-"dollars and d cents" that employee health care will be. cost-effec-
t1ve9 Too ‘few occupatlonal phys1c1ans ‘have paid attention to the
accountlng aspects of medical care. As a result, there has been
a lack of data at their flﬁger tips for convincing administrators

. that they are paying more nfbney for less comprehens1ve and effi=- -
" ¢cient health care in a poorly developed employee health serv1ce :
.program. A._u~_ , S _ o S S

FY

lIt mayftaké much effort, but if you can retrieve data on the follow-

ing: . .
1. - lost whrk time due to 1n3ury and 1llness, , ‘ -
. 2. travel and waiting. tlme to visit an off-slte medical -
. .. “facility,’ - -
S 3. _overtlme*wages«to cover absenteelsm . ' :
‘ 4. wages fot uﬁ}ustiflable illness and/ahuse of slck pay,

Do 5. . payment’s for workers' compensatiog claims, :
V_The result Wlll ‘be an eye opener for the hbspltal A1l of these
losses can be effectively. reduced by the establishment of a compre-
" .. hensive employee health serylce that is readlly avallable to its:

- employees o : L . | .

& ','_' C .2 - ) . L . e
‘Your‘next concern is yourself. What ard@fou able to offer? Examine
.your goals- and expgrience in occupatio health.. Then put together :

a program that answers the cost concermns, of the hosPltal and

- . L . 5 N
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1% one that you can "sell ® " Educate your hOSpltal adm1n1stratlon e
' about. employee health by making them and yourself aware of ‘the. |
' scope and objectives of" an employee health‘serV1ce and the recom- .

' ‘mendations ‘made by NIOSH; AMA-and the AHA. .The AMA provides a L
- pamphlet entitled "Guldlng Principles for an OccupatlonalvHealth oo
"~ Program in a Health Caré. Instltutlon, Revised l97f“, this is a =~ .

‘joint. statement of the AHA and AMA - Saint Marys Hospital adopted
‘a resolution to develop a program ‘to meet these recomméndatlons.
"1f marglnal services now exist, use the recommendations for an-= .
evaluation of the present -program. Mandatory’ federal standards . [
for hospital health serviges will - eventually -issue -in addltlon
to the AHA accreditation requirements. In the'lnterlm, convince
' your hospital- that it w1ll be beneficial to- have hlgh quallty
- health standards for thelr employees now.'. : :
_ o
. How does one go about developlng Z health serv1ce program and . what 1’ _
role does the occupational phys1c1an play in the development7 o
From the experience at Saint Marys, I recommend that a planning
committee be appointed by the administration: ThlS working. body
not only contributes individual eXpertlse but also lends author1ty
nd influence to suppert the programs once they are ‘made part of
hospital policy. - If available, the occupational physician’ ‘should
-be a.member; in addition, the commlttee is ,composed of an ‘assistant
' admlnlstrator, the dlrector of personnel services, the - health
service supervisor, the director of the hOSpital sponsored LPN .
., training school, an-assistant director of nursing service and two
- additional. department heads. "This cross sectlon of jinterests and
responsibilities should: prov1de adequate 1npﬂt for‘thé plarming

process. _ o : : Ao . -
_Saint Marys dec1ded to expand ltS health serv1ce programs for
. . ‘employees in 1973. The maJor serviceg 1nstrtuted srnce then
- involve: _ . B ’ff/f~ , : : R T
'’ .. pre- employment phys1cal examinations, AQA

treatment of occupatlonal 1n3ury/1llness,.;
expanded immunization, g :

.annual tuberculosis survelllance
- rubella screening, - : P
preventive: health malntenance (e. g.,.w- ht reduction
1nstruct10n), ] :
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S 79& hea“&h éﬁu“atl@n (e.g. . 'BSE,- cancer and hypertens1on),
v”'M"' 85_ special pro;ects (e. g , apnual screening clinics for

IAPEL I f‘v1S1on;,hear1ng, hypertenslon, dlabetes, and glaucoma),

" 9; infection control ;
th,_Upersonal ass1stance ito 11l and absent employees,‘

Ea 11 L.1nformatlon and~referral servlce.
4« How do* you answer an admlnlstratlon‘that says it doesn t need
an employee health serv1ce program7 After: all the modern hospltalf
" is identified as a place of restorlng healt ' One does mnot expect
”that its employees are g01ng tO“be s1ok.y There is. even a. common
attitude, espec1ally among’ nurses, ‘that: théy can take care of. them-
.selves. Moreover,”the practlce of Yeorri of‘consultatlon" ‘which
'is used in. connectlon with h#alth: care“for\hospltal employees may
have contributed - to the attltude ‘that hospltal employees do nmot - .-
" need health service programs.; Why ‘should the*hospital. establish ,ewf'
a central health service if: 1td physicians are willing to treat
employees "off the record"?’ ﬁBuﬁ staff physicians who are’ willing
Ufﬁ- to treat emplogees without th&sbehefit of coxds, actually are
: -~doing the employees *a dlsservi_E;; "Corrmdji consultation'" is un-
safe -and. should not be permltte ;;and the physicians themselvqs
'should make clear’ thelr iews about the 11ab111ty of this practlce
and the Rotentlal for malpraqtlggﬁfqlts
) L L e RN )
-The "corrldor co ultatlon d;b a - also serves 'to emphasize the
= 1mportance of- recordkeeplng ﬁog&b@épltal employees. EsEhbllshment
of employee. health: récordS‘wgsxohE,@f the most important contribu™-
. tioms of+Saint Marys Health gerv1een“ They’provide for a medical '
- history that can be. Feviewsk when{ 'cussrhg ‘health problems with
/{ the employee. Théy are. useful 1n"counse11ng, in dispensing medi-
/1 . cations,and. in’ evaluatlng tha,he';ti}of employees over the period-
... of employmemnt,: Inasmuch assmany {of Ehe hazards.. of the hospital
%4 h work envlronment are-still belng dentlfled ~the records are .-
An asset’ 1n the - evalﬁﬁtlon of hazards ‘and a1so a protectlon to thef
hospltal agalnst falée clalms of occupatlonal exposures '

S

One 1ntangrble bu& uery rewardlng resultﬁbf ghe expans1on of the
employee ‘heéalth service p¥dgrams, is attitudinal for both employees .
‘-and the hosp”_al administration, Saint Marys%@dmlnlstratlon has .
recognlzed ie - ﬁrlnc1ples of employee healkfElk ‘and has come to realize’
he i s,of p011c1es that havé been ena ed. Employees know '
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:f;‘In the 31x months prlor to the reorganlzatlon of the health serv1ce;

v : P L. . . . . . - ) v ) . . . N N
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lthat Salnt Marys is concerned about the1r health,  enough: to‘pro-

vide. the ,employee health ‘service as a benefit. for them,' Employee

"reactlon has 'been very favorable and they appreC1ate and part1c1-

pate 1n our programs. E R
R e :

-7

in 1973, _the average number of employee visits and telephone calls-;

‘to the nurse was?11l6 per month. During January through June -of -

1975, a momnthly average of 449 employee visits and- telephone calls{
were recorded. Most recently, during January to June of" l977, the

average increased to 1,244 employee visits and telephone calls

each month,A 14 392 employee visits and . telephone calls" were re? _
corded -in- the last annual report. These statistics do not reflect'
the number of v1s1ts made ‘ to the occupational health nurses . by

\c—«/students of  the hbspltal -affiliated educational programs. *Nbr

ol

: _for you to sell the need ' S

© do they include VlSltS by employees or students to -the health .

:service physician,™ One wonders where, or if, these employees_.
would’ .have obtalned ass1stance 1f our employee health service
~did not ex1st.

g L . : e
4

fIn summary, adm1n1strat1ve support is the key to successful develop—
ment of a health service for hospltal empldyees. - Some administra-
. tions are unaware of ‘the wvalue of and need for employee health

programs. However, -even those who are aware of the advantages
may.still be reluctant to invest time and.money in employee health

‘ - programs such as those outllned and recommended by NIOSH. However,

as- you can see from :the experlence of Salnt Marys, it is possible:

1
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| S ., SPECIAL HEALTH PROGRAMS: = -
- _STUDENT HOSPTTAL, LABORAU.‘ORY- IR
o ~ Problems in the Management of; S
' ‘ College Students Health S ﬁ'{:i”;%igﬁ

John M. Mlller, MDilifz

'gWhen 1 f1rst became profess1onally 1nyolved 1n college health

'ffwork a little over 23 years ago, thé-term "college student",a'

'needed mno explanation as to what was meant, . nor’, was. ‘there much
,mlsunderstandlng about the type of .enviromment in whlch that - x;'
individual was living. There was a s1gn1f1cant homogenelty to’
college students and institutions of higher educatlon.. That 1s ‘
no longer true' We now have students with wide: ranging ages “and
- motivations,.receiving educatlop in an even.w1der range. of settlngs
“from the "hallowed halls of .ivy,' through the plethora of communlty
and junior colleges, to 1ndependent study at the student s own ’
\;plaﬁe of employment. : -

v

.‘;y

Y

In my judgment there is not- a great deal that 1s unlque about the - °

‘medical problems of students.- ‘This is perhaps less "true in the.

~ case of mental health, and-I will get to. thatj but  for the most.
wpart; the medical problems of college students are. those you would
;expect to See’ in that age group. Parenthetlcally, ‘T want to: dis- .
) uade anyone of the thought that the’ traditional’ ‘college student
age group does mnot havé seérious diseases. For one of the chal-
lenges of college health work is to be alert to SLgnlflcant path—
'ology in an otherw1se healthy~young" adult

. If then the types of en N
. all that unlque, it is the manner in. ‘which ‘they are managed that

" certainly varies. Obv1ously, a part-time student in a small urban
community college who is employed somewheré on g fill-time basis;

- will be’ managed differently from the one who is enrolled full-time

in a large residential un1vers1ty in a rural settlng. Thelr needs‘

l are not too different. The 19-year-old ,whether -working in - T v

a factory, living at home and-, commutlng to school, or living in
a fraternlty or large rural. campus, is in the process of developlng
his own 1ndependence and 1dent1ty, and the ab111ty fo deal with

T8 .
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“;“authorlty and sexuallty How h1s needs will be met 1f 1ndeed_
\Tthey are met at all, will depend on the resources. vallable to -
\jhat student and the phllOSOphy of the people who man e those
esources | . RN L . BT

o,
I 23 i

_Slnce most of my experlence has been w1th -a college health iservice
.. at.a large re31dent1al semi-rural,; state- supported- 1nst1tut10n, '

4 I would. 1lke/t0 hlghllght what I see as some of the maJor concerns

foln that . type of program o "',- . "“. :ﬁs-ﬁ ;

S The role of a. college health serv1ce in dlsease preventlon and

’W*fhealth promotlon cannot be over: emphasized ' College;health

- services: have been involved  in thls ‘aspect ~of health programmlng
for Some- t1me, long before natlonal publlClty began to.make it
papular. Programs of immunization, disease control,,and early

.disease detection have ‘been moderately effective. But those .
- programs aimed at health as a positiveivalue in. 1life have had:
'dlsapp01nt1ng results. Nevettheless, the obvious benefits of
programs that will "lower the 1ncldence,of clgarette smoklng in.
our young adult populatlon is exc1t1ng, as well as programs‘that
'lead individuals to maintain a healthy ‘weiglit, or to. improve
their. cardlovascular fltness, or to use. alcohol‘lntelllgently
‘The list could .go on and on. The need -is apparent; ‘the challenge

is® to develop programs that are effectlve. ;i_o .

The ﬂey to adequately deallng w1th effective health promotlon is
the increasing involvement of students with their health program.
As Dr. Phllllp Chase, Pirector.of the Tufts Unlver31ty Heafth
Service noted in 1971 (1) : : \ B
T . ."'No longer are students passive receivers of educat10na1
S processes promulgated by their elders: . They are, more. \
' and more demanding to be heard and made partners in the
serious:business of getting an education.  As their
numbers increase and thedir voices. become louder, college
- administrators are beginning to listen and to find in
student- ideas and opinions. much forward’thlnklng, .common
-sense, jdeas and opinions not ‘as gfar-out of revolutionary
' ds was first thought.™ ‘ii R SRR -

s 0

" This has,notabeen an unmixed blessing:‘ Nevertheless, I believe
very strongly that responsible student involvement, ‘not: only

3
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improves the: program, but perhaps more - 1mportantly, it has a . ]
fpos1t1ve educational impact 'on students' expectations and utlll-.
zation’ of health resources. :'And mneed 1 remlnd you ‘that today s
5college student ‘is tomorrow s potent1a1 commun1ty leader”

"Another unlque ‘concern in college ‘health programs is mental healthﬂ

A college student is inttroduced to new stresses while the normal

.ones are usually magnified. Thus a good. mental health program
"can make @ very positive impact. It has ‘been estimated that 10%
to 15%. of the college students need some assistance.each year -
from a mental health professidnal.. The Recommended Standards and
' Prdctices for a College Heéalth Program, deve10ped by the Amerlcan
_College Health Association (2), notes that,
Many students can be helped effectlvely by br1ef .
'contact with professionals who have a clear understandlng
of the. psychodynamics of young adults. The further® '« _ . -
‘development of many-potentially d1sab11ng emotlona\bf7' S
probléms can be prevented if ‘they are.recognized pr mptly '
and if skilled treatment is readlly available under . 0
c1rcumstances which encourage use. . On the other hand,
delay in- prompt recognition, treatment and- rehab111ta~
"tion of students who have. such problems may seriously
. compromlse the productivity of.their college experience
. "and lead tk more prolonged and - serlous dlsablllty
. . e ‘
0f course, the eed for counsellng in sexuallty,rlﬁcludlng preg-

- mnancy, must also be met.

Dr Dana Farnswo th former D1rector of Health Serv1ces at M. I. T
Vand later at Har ard has, suggested that the: need to contribute
to the attainment of emotional maturity 'is omne of the tasks' of
éducation (3). He has 1dent1f1ed ten goals of. educatlon to Wthh
a col%ége mental health program should contrlbute . o
| "1. Respectoior all personmns, regardless of the1r race color, o
~ ethnic background,. religion, or behavior at the moment -
2. Sufflclent‘k owledge of other pedple to be able to Judge -
‘ in a general way what their ‘meeds are, the 1deals they
Honor, the .customs they practlce and Ehe frustratlons
_ they endure :
3.  Knowledge of the qualltles requlred in a person who ca§
' s - ~be at home with diverse: groups of people and yet be ab
‘ : . to enJoy belng alone. - s -(
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g;'Thus the f1eld of sports medicine has almo&t unllmlted po

‘New England Journal of Medicine with thls_summaf

b4 A sens1t1ve and percept1ve awareness of one's own nature,
"+ both those ‘qualities. under the control of the w1ll and
©+ those’ which are not. ' g

5, . Sufficient modesty andghumlllty not to- feel 1mpelled
'+~ t6 impose one's own ideas on. others.

6. The- -achievement of ‘a proper balance between self- regard i
- . and a. concern,for the welfare of others. : -
) 7. The ablllty to appreclate ‘how one's.own self is: percelved

by others, ‘thereby enabling ‘the individual to modify his

.competence and capac1ty to relate to others. . v

8. The,quality of belng able to dlsagree with others w1th-n 'Q:

out becomlng angry; a conviction that. differences of. -
- opinion ‘should be settled by the power of rational - auth-

'A'ﬂlm{"';orlty rather than by force, whether vewmbal. or’ phy51cal

. At"the same time  the . value, even the necess1ty, of
) w*rlghteous (or Jud101ous) 1nd1gnatlon should be reallzed
9. The habit of inquiry and doubt, practiced in such-a way

‘as to avoid becoming - e1ther a fanatlc who sees simple *

splutions to complex issues ar a cynlc who se€s no merlt .

. 'in any constructive actiyity. . ' ‘

. 10. Capacity ‘to formulate the nature of problems not ye%" ‘
. - apparent-together with some idea of. how to plan the, ”"
_development of . approprlate solutlons 2

aOne ‘more concern of - college health programs that I would llke Eo

touch on’is athletic medicine or, as -it is better known,_sports

medicine. A-college's or'university's responsibiligies in thls area

are considerable.: When this subJect is raised, ome#: requently

thinks first of the institution's 1ntercolleg1ate atgletlc program;
-indeed, this is where much of the attentien is-focused. A galaxy

of postgraduate and continuing education courses, not to mention

" a large, number pflbooks, have been devoted to the medlcal aspects

iof imterscholastic athletic programs. But the institution @nnot
forget the medical aspects -of its phy51cal education program, its

'1ntramural.program and.even its informal sports program. The need

to' be .involved im;conditioning and rehabilitation is’ appaig nt.
ntial.

Doctor Farnsworth concludes h1s paper onacollege health in The

(4)
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‘own actions continually in order that he may increase h1s-7
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e “Health Serv1ces in the colleges ‘and unlver31t1es of ¢he ,
.~L;'Un1ted States,and Canada have made 1mportant forward strldes,,
y . especially in the last three -decades. Reéognltlon that the
"VEhealth of students and faculty is a matter of 1mportance"
o in an educational sense-as well ‘as a personal one is grow-
s ]ingf; Accordlngl colleges have attempted to build health
.+ .. in positive ways 1n addition to attempting to see that
o students and faculty get the" best possible medical. treat-
_ . ment. These measures include programs of tubercu1031s :
BT control immunization against communicable-disease, researchv
' ~ ‘mental hyglene, environmental san1tat10n;~safety, prepayment
‘and insurance. plans, and coopération with“all: other. college
'departments on health matters. Studént med1C1ne is not .a
. 'separate specialty,” but does call_ for a: 3pecial p01nt of
f"""Vlew regarding specific problems of.a“more or less 11m1ted
- age group. In fact, ’those who enter this field-full time.
are forced by circumstances to go. in the opposlte dlrectlon, -
. _ from speclallsm ko a cons1derable extent and to become T ,
R general medlcal adV1sers. o - o R

El

>
'
°

5While the imgort of that: statement is current, it issignificgnt
. - to note. that it was writtemn 24 years ago. - The second class; image
.. of college health ‘programs has been allowed to-persist far too -

‘long. Headlth professionals in this field have much to say, be 1t'rl .

specific medical problems or more. generarfﬁ, health care del1very
It W1ll be a shame 1f this group is not heard '

N

In concluslon 1 want to call your attentlon the goals of a. -
'comprehens1ve health program- for the college community developed
- for the Fifth National Conference on Health in’ College Communl- L
_ties (5). They are: ~ '
0 "1, Top omote and maintain’ those. condltlons wh1ch will
' permit and entourage each individual to realize - o
'optL’um phys1cal emotlonal 1ntellectual and soc1a1 &v\“ _
. wellfbeing. L T N
2, To & t1c1pate and control those factors in the communlty
o and 1ts enV1ronment whlch may compromlse th1s well- belng

L"a pgsitive. value 1n/llfe | ~
. stimulate the capacity of . the 1nd1v1dual to. make<
T ,healthful/adaptatlons to the . env1ronment M

T T T R
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T g SPECIAL 'HEALTH PROGRAMS '.\‘ e

.oy & T STUDENT, HOSPITAL,. LABORATORY o = Tt

B P Occupatlonal Medlcal Su : w\v/ : J.ATAT

“‘>jf<g£,hl*i'vﬂsf13¢: Y, of a Research Hosplt “;'gﬁéif

Ay e R
N L _;Aff~a.-:ﬂ. Robert J Brandt MD

\ .\7 INTRODUCTION o ‘, J B R L

'The . Occupatlonal Medlcal Serv1ce Un1t at the Natlonal Instltutes.'~
“of Health (NIH) in Bethésda, Maryland has been in existence for
approx1mate1y 30 years The concept of health services - for.

;'é}ﬂ~employees has.. a 1ong background and tradltlon The program that

T would Tike to outline at Eb%s ‘time in suPport ‘of a'reséarch = ¢

. hospltal is that which is’ spec1f1ca11y provided to employées of o

: the NIH C11n1ca1 Center, béginning-with’ ity openlng in 1953. S

i+ , Formerly named the . Employee Health Service,. in.July of 1976 the'

. W unit namé was: formally des1gnated as the. Occupatlonal Med1ca1

T ;Serv1ce..“- : : . ' E

. K " . Lot [ Pt . - ° : - ’ L ' ’ e .
““:The Occupatlonal Med1ca1 Serv1ce comprlses a: 1arge separat% un1t )
located within the ‘Clinical" Center ‘structure. Also,. four sate111te i

v h&alth -units” are located on the cAmpus, and ‘at outlying facilities’
_'“'poccupled by NIH. personhel S In addltlon to occupational medical P
‘ _.-‘support to- the hOSpltal ~the program 1nc1udes support to  the admini-. |
& . strative’ and laborétory: mlss1ons .of ‘NIH}- made up. of “some 12,000

' ‘employees. The_Occupatiocnal Medical. Servhce employs 23 persons
including 5 full-time physiciams, 11 nurses, 1 1aboratory tech- " -
.n1c1an,and 2 occupatlomal med1¢a1 techn1c1ans.,, A 'li"
°'The C11n1ca1 Center is. a 1arge,S1ng1e structure encompa651ng 516

. active clinical, beds with laboratory space comprising approx1-f
‘mately twice the SpaCe occupied by beds. “About 4, 000 employees”

. - -work daily in 1,100 laboratories: and In the hospltal facility.

.. within €his s1ng1e structure. These employees are the usual
' hospital support persomnel as well as reésearchers and 1aboratory

_,"techn1CLans Occupational medical support within this env1ron-°_ S
1 ment necessarlly imcludes the laboratories. as there is Vvery often '

uoverlap between patlent care and 1aboratory research-—essentlally LT

<
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the unlque feature of the NIH settlng " No ,attempt will he made
A here to present ‘the support-o specialized laboratorles outside .
‘.\11 the area of clinlical research a dvcllnlcal care., I will try:to
-~ show those parts' f the programwﬁirected towards spec1f1c labora-f‘
. tory support as oppos. _to pat1ent care support so that occupa-
»"+ tiomal medical personne ‘who “have -one or: the other of these
T mlss1ons can apply spe 1f1c pr1nQ1ples and technlques

An occupatlonal medlcal serv1ce cannot ex1st as a’ separate entity
S in support "of an employee populatlon.‘*Admrnlstraxlvely the '
'serv1ce ‘must be closely tied to the day-to-day decision-making.
7 in. .the’ hosp1tal hierarchy. In add1t10n,_1ts administration must, '
L '.through formal commlttees and. 1nformal communication. channels,_
‘remain in constant tontact with all hegpital departments.:  In o
a large*hospltal such -as this, responslbllltles foxr- env1ronmental;“
monitoring and measurements usually ‘exist as separate organlzaJ
__tional ‘entities. ln our case, env1ronmental ‘engineering, bio-
e hazards,,and radlologlcal safety personnel are organlzed in.
'edv1ronmental health and -safety program under -the Dire Tate
- of- Research’ Services.: Frequent dlscuss1ons ‘and meetings w1th o
,'Env1ronmental Services personnel are required in order to monitor -~
" on-going programs and be ‘alert for new requlreﬁents.~ Environ- :
" mental ‘Services. personnel participate with Occupatlonal Medlca&
.. personnel in the formal meetings .of the Hospital. Infections
'f;Commlttee and the Hosp1tal Multl d1sc1p11nary Safety @ommlttee..

The follow1ng program elements compr1se the Occupatlonal Medlcal ) —

PO SupportaProgram T - ‘ _ .o
. . . ¥ ' . !
1. pré- employment examlnatlons Vo ' S
2. nonoccupatlonal illness monltorlng and limited careﬂ N
'3.. occupational -injury and illness- care and reportlng, ; .
- 4. surveillance examinations, - T , . o
' o 5. health education and counseling, ° ' ) g
K 6.. medical records and reporting.

,.Q. . . . f
’ . s

Proper coordlnatlon of all elements is a necess;ty 'whether the
program- is superv1sed by a s1ngle oecupatlonal health nurse or
a large profeSS1onal staff SR

% _PRE- EMPLOYMENI‘ EXAMINATIONS S @?

\Pre employmeni?examlnat;ons are~done on a11 prospectlve full-time -
employees. Spe01al effort is made to. see that’ all Batlent care -

I T e |




mpléyees 1nclud1ng phyS1c1ans, nurses' food service, and jani-
- ."torial personnel, are examinmed; and medlcally cleared prior to o
' - beginning work. All, summer program employees are examined prior
. to employment or as soon as practical at. ' the beg1nn1ng of their
. summer’ jobs. Hospital. volunteers are screened only for tuberculo-
"~ sis by skin test or chest film. ~“Most ‘physicians .and. some research-
- ers are 1nvolved in both patient care and the laboratoryj these
F”',employeesﬂare treated as patient care personnel . for scheduling
and type of phyS1cal examination. o o

v

v

The phys1cal examlnatlon 1ncludes-

.;’.‘v:;?"llifmedlcal hlstory, rev1ewed by the occupatlonal health —

/v, nurse 'and examining phy
2. ‘general pHysical exami
. of infectious dis
3. . chest x-ray (Px
Aﬁfjelectrocardlogra
R 1nd1cated)
Ue. -5, wvision '.cludlng color perceptlon) and hearlng, -
Era " 6./ labor fory. tests (1 e.., complete urlﬁalys1s, hematocrlt
ee, oo and serology), ‘ S
oo, - Ueds immunity status’ (esPec1ally update of tetanus dlphtherla
% 7 " smallpox as a foutine immunization for our hospital per-
, .;}. et sonnel has been’ d1scont1nued PPD for - ‘tuberculosis as
B ;Wlndlcated with skin testlng with a lower: strength PPD .
o -WQ_K;_ ',f“performed on BCG immunized 1nd1v1duals and where pOS1t1v1ty .
' e - of reaction cannot be’ assured) L . L. '

ciany

tion with’ emphaS1s on ev1dence‘ _
;. physical 1ncapacrty and d1sab111ty,-
hd- lateral),v _ -

(for age 40 and over ‘or where;spe01ally

..

“jIn addltlom;bo/the general examlnatlon above, . laboratory and'special,'
© - patient carég personnel receive further evaluatlon including the -
"collection of a'serum sample, which is frozen and stored for S
v _further ‘evaluation should an infectious disease or suspected occupas
. " ‘tiomal illness develop later. Special considerations are given *to °
B 1mmun1ty status depending on exposure-of the 1nd1v1dua1—-for exam- -
§ .Jple -Australia antigen and antibody status of phlebotomy teams o
ooin the: cliniéal pathology laboratory and blood bank, and specific
::1mmunlzat10ns for those persons working w1th v1ruses (e. g., hepa-‘
T t1t1s pollo, and rubella)
7For an eff1c1ent and meanlngful pre- employment examlnatlon program .
chontlnual input ‘is needed from all hqultal departments: person-
nel . offlcers who do 1n1t1al 1nterv1ew1ng and h1r1ng, laboratory ;

18




_ d1rectors reSpon31ble for the spec1f1c content of their research

programs,; and clinical directors respon31ble for patient care.
The spec1f1c departments and user agencies,are familiar with the- :
“physical requirements of each of thelr'Jobs as. well as charges ;fjw@y
imposed by new missions- and programs in patient care and research
The QOccupational Medical Service must Rontlnually review and. o
update thesefrequlrements . ' T

NONOCCUPATIONAL ILLNESS MONITORING AND LI D.CARE : -j . -

Evaluatlon and monltorlng of acute - 1llnesses, partlcularly 1nfec-j;;~"
. tious disease among hospital ‘employees: and laboratory employees, -
is an important.part of" the Occupational Medlcal Support Program.
Policies' have been establlshed with the Nursing Service- and Food
Serv1ce departments for: evaluation of. employees reporting an ill-"
ness or retixning to work-after prolonged absence due to 1llness..v-~
The :employee is evaluated, ‘appropriate cultures are’ taken, and’ ,
treatment. or referral to hlS personal phy31c1an is made for resoﬂ -
tion. of the acute problem. : o

Occupatlonal Med1ca1 Serv1ce S . nurses and phy31c1ans prepare a

" report on each hospltal employee ‘with an infectious disease, .’
- The cases .are summarized ‘and ‘a report is. sent ‘to the hospltal

J

nurse epldemlologlst for rev1ew by the Infectlons Comm1ttee.= I
N e : . L
Mlnor 111nesses and nonoccupatlonal 1ngur1es also recelve evalua-
“tion and care in the Occupatlonal Medical Service.  Such care-
~allows the\employee to continue working. . The Service cooperates
closely with private phy81c1ans in previding roGtine evaluations
that may be . requested by the treating physician (e.g., . x-rays,

= urlnaly31s, urine: culture - blood count,‘and llmlted blood

chemlstrles) s T R

~ o

An - eff1c1ent proggam of 1llness monltorlng requlres establlshed
policies for referral to - the Occupatlonal Medical Service from -
the part1c1pat1ng h05p1tal departments, such as- the Food - Serv1ce L
“Nursing *8Bervice, Janltorlal Service, and Laundry ‘Service.’ Valuable"
information is developed on the health of the employee populatlon.
"This'is closely coordlnated with the hospltal epldemiologlst and
“the, Infectlons Commlttee for posslble 1mp11cat10ns in patlent '1 o
.care’ areas.,- T SR KRS L
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f.OCCUPATIONAL INJURY AND DISEASE e S p”ﬁ
fThe 0chpat1onal Medlcal Serv1ce prov1des evaluation and treatment
for injury and disease arising from employment in the hospital .-«
and- laboratory The occupational- health nurse is’ respons1ble for
., completion of - an accidgnt survey form on each: reported. case. _ o
a Phys1c1ans in the Service. provide evaluation and full care with-
~in limits of their cdpability.  Referral toospec1alty consultants .
is mnecessary in some cases; particularly in such areas as ortho- "
_pedlcs, 0phthalmology, allergy, and dermatology T - ' -

=

Common among patlent care employees are. back 1ngur1es n some Mﬁ
instances, prolonged absence from work: and ass1gnment to less
.strenuous pat1ent—care act1V1t1es on return are. requlred ‘These -
'hn"llmlted duty" assigrments require close’ coordlnatlon with super-
- wvisors and a firm policy to avoid confusion and motivational.
problems ‘among employees.; The second most commém type of acci-
dent among. patient-care and laboratory workers is the puncture
._wound caused by needles. and broken: glassware. These tases re-
- quire careful - evaluatlon becausé of potentlal 1nfect10n. Labora-
. tory workers are frequéhtly subject gto bites of" all types,: and.
_ "close coordlnatlon yith research veterinarians-is necessary to
- provide proper care: and follow-up of the: worker as well as: 1sola-
i tiom of -the 1nfected animal. - Another very common problem amortig
these workers is that of allergy to animal dander. ‘Occupational -
S Medioal Serv1ces prov1des allergy referral evaluatlon, d desenS1-
R tization in a weekly ¢linic. In many instances, laboratoly workers'
" have to initiate 'strict env1ronmental controls to prevent exposure
. to anlmal dander. , oo L ST T

¥ PO

"In, the area; occupatlonal dlsease there are two other potentl-
~ ally seriods;problems: ‘hepatitis (partlcula - type B). and tuber-
.. . culosis. Tubercular patients occur.only . rarely in the research - -
"+ hospital; most 'cases are .unsuspected until autopsy. ‘Occupational
~Medical Services maintains the tuberculin skin test status of all
patlent care, employees. - With the 1dent1f1cat10n of a tuberculous
- 'patlentu@ll contacts.are placed under surveillance in a coopera-.
V'gtlve effort w1th the ur91ng Department and the nurse epldemlologlst

_ oo <
In a research hospltal wlth leukemla services. and open heart’ sur-‘ N
gery - ‘that require multiple transfus1ons, the incidence of patients._

w1th a known hepatltls B antlgen status is extremely high.. In the

s

20
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‘risk’ to ifmunos
“such lesions. 1

" case of e#posufe to the hepatitis B Viﬁus, the high titer i;ﬁﬁne:f
‘globulin (H-BIG) is used when exposure to a cgntaminatéd[peedle'r

\ i

- or dirgct,*mucous-membranefcontact-w1th'a‘proven hepatitis B carrier

‘ has occurred. = The high.titer"globulin“is'ndt\used-prophylacticallyﬂ
- .for preventing nonparentally: transmitted hepatitis B in our—~faci-
- lity. - Hospital policies reguireagggting on th ward a’'list of .

all pqtientsfknown”to:bé'AdStralién.aqtigen'positive} _
i L . [ . ; . . ‘. . . , R : ' - ’ \

Ihcre#singmuse»of'canéer éhemothégéﬁy and other,modaliffés of
immunosuppression leads ﬁd.gdditibnal\problems{.‘ImenpsuppreSS¢d =
patients mpy develop terminal herpes zoster, which'provides.a(g%gh.fj

" risk to patient care employees.. ' In addition, therelmay be some>

confusion about the etiology of herpesu31mplex'and-Ehéidegréequ’
ressed patients from exposure to employees with .
is felt that .émployees with open Iésions_ofv -
ould not be«inhcbntact'with\immunosuﬂbressed

herpes* simplex s

. patients ox others with_extensive  dermatitis; however, there are
P . - . L A oo LN 'S

no other restrictions.: - . . . ..« el

N K]

.30ccupati0ﬁalgdi§easefand-injury,Cases7ﬁequire qpntinu&l coopera- .
" tion with the' hospital compensation carrier; at NIH it is the SRR

Federdl Office, of Workers" Compensation. In;additibnj close

.moﬁito;ing_bynpqcupétional;Medical?SerVicé physicians and the .
-fspeCia}tyﬂconsultangs’utilized'in'Such'care'is required. Epidemio-

A

Tlogical investigatiomns are conductéd'insthe;majority"Qf occupa-

. tional didgase cases and close coordination with-the Infections

 Committee is required. = T oo
. SURVEILLANCE EXAMINATIONS ~ B

S ' . . T - L S ‘
Occupational Medica1;Service;performs periodic evaluations on -

. patient care and laboratory personnel who are eprsedfto'recogéw

nized envirommental hazards. Examination may consist ;of a complete

’fﬁhysiCﬁi with laboratory.profile or a specific laboratory evalya-.

. ..". tion, to measure the biological effects of a specific hazard. -

<

. . \ ... ° . S .. . I . . )
.Examinations for laboratory w

’Clini¢dh.Patholoquand_AnatOmical'Patho;pgy,peréﬁnheiﬂare;eValua¥

. ted for.infectious diséase hazards, such as tuberculosis and hepa-

- “titis. . A'unique exposure recently identified inc-the Glinical-

“Pathotogy -Department wQs.thatuof-excessiGe,nOiée.in_cdmpUter’roéms.‘-

-"§ ¢ . R . \ . .
I orkers exposed to hazardous chemicals -

"and viral catrcinogens are extemsive and include a general physical
) EEA | .:' . ' 3 . . L ' ' B ;,4.’ ’ \ .

. . . I
- 2 M . . . . .
AL ot .
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T blannual ba51s. Animal handlers, part1cu1ar1y o
Wlth pr}mates, are periodlcall evaluated for tuber- B

T\fﬁﬁﬁon¥an annu'l
. . those work1

}ﬁﬁ;cu1031s, munity’ Status té tetanus amd rabie ¥ and, where neces=- .

" sary, “*for p ‘exposﬁre -fabies 1mmunizatlon. Handlers ‘who work o

~ »‘with.animals| that jare. not  being bred fon,researdh work(reeeiVEWT“fwe;;_
:abli; prophylax1s.,, o \_;, \,, ~~~~~~ :

. lpreexposure
nt - and Securlty personnel are evaluated annually ’

, _1;f1tness -and their capability to perform strenuous .

f,act1v1t1es rellated to- their work. Speclal consideration must J}f

. . also:be glvensto the Janitorial and Envirormental Services ‘per=

j*"sonnel -who “enter all laboratories and. c11n1ca1 ‘areas, including

patient areas, s1nce they can- be exposed to mu1t1p1e env1ronmenta1f;
fhazards. : o . S

-'Surve111ance exams requlre contlnual monltorlng through the Hospl-'.-'
_ tal Safety Committee. and Infections Committee. . Chiefs of ser-:
4 vices, particularly the Laboratory ,and the Jan1tor1a1 SerV1ces,
° ‘must’ contlnually be queried for. changes ip their procedures and - -
: programs. ‘' In fthe research- area, ‘the laboratory chiefs are r’qulred -
to .coordinate §hanges in programs with the Envirommental Hea‘th R
and Safety personnel Occupat10na1 Medical Service is in éon 1nua1 )
. contact with these programs to prov1de current and mean1ngfu1
’survelllance evaluatlons.- : :

-
v

HEALTH EDUCATION AND COUNSELING ______
Occupatlonal Medlcal Service’ cooperates w1th the Safety Commlttee‘“

. and section chiefs in providlng health 1nformatlon to.all new -

- employees. Laboratory safety,; while pr1mar11y the respon51b111ty
of laboratory chiefs, requires health input in h1gh-r1sk areas,
such as 1nfectlous dlsease ‘and chem1ca1 carclnogens.
0ccupat10na1 Medlcal Serv1ce also- prov1des a"mental health program
with broad participation at a11 ‘management 1evels within the hos-

~pital. Orientation 1ectures in emot10na1 health are provided to

. nur31ng care personnel. ~This orlentatlon is directed spec1f1ca11y
oat 1nterpersona1 relatlonshlps on the supervisory level as well

as at unlque sitwations in the research nursing care environment.’

(7 Group sessions with nursing care personnel-on the matter of deal-.

1ng with a: dylng patlent have been conducted :

—~
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Alcohol and othe ddrctlve drug usage in the: hOSpltal or research;é
/f3  environment is of partlcula?'concern. Occupational Medical Service
Loa prov1des superv1sory training for- the _recognition and handllng '
« .. " of these problems. - Also, counselors ‘are ayailable for evaluation

and referral as well. as™ for contlnulng 1nd1v1dual and group

treatment. . .. - 4'» A ‘_
. . o ‘ ' o _'\\,

These programs are coordlnated Wlth the Safety Commlttee super;
. visdys of Hospital Services, and:-Envirommental Safety’ personnel
- who ‘have respons1bllrty for safety orlentatlon of all employees._

REé%RDS AND REPORTING SYSTEMS

Employees med1ca1 records are’ ma1nta1ned by the 0ccupat10na1

.Medical Service. . These records mnote all examlnatlons, reports-

.of ‘injury and 111ness, and visits to- the 0ccupat10na1 Medical .

*Service Unit andgare kept separate "“from those of hospital patients.

in research: \r tment programs. Moreover,vthe system has been:

computerlzed so-as .to provide a monthly report of type and fre-

“quency of visit, ,1dent1f1catlon of . those accidents causing injury

‘and - illness, and scheduling for survelllance examinations and

‘immunization follow-up. All employees are informed about pro- S
“ cedures for access to their records: under the’ Privacy Act and that B2
_any releaseé of personal medical 1nformat10n to third parties - B
-(even where the third party may ‘be the Personnel Department) is
,not made ‘without. the employee s authorlzatlon in wr1t1ng oo

And finally, it is 1nterest1ng to compare -our on-g01ng program
i+ - .which' developed spontaneously over the years, with that recom- ~
/" mended by the. NIOSH HospltaL Occupational Health Services'study.
Although the wordlng 1s s11ght1y diﬁferent, all aspects are‘
covered : 5 _

L.
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el ' .SPECIAL HEALTH PROGRAMS:=" .- .
DU © STUDENT, HOSPITAL, LABORATORY = ¢ -

D ._', | Health’SerV1Ce_ProblemS| B | |
| Mary L. Parker,vﬁD ;ﬁ | | o
ADMINISTRATIVE MATTERS T~

. The health service in whlch I work‘offers medIcal care”to the;-'.@7;
",5\1 ‘student body and the entire emp loyee. group., There may be need '

‘for interaction with academic deans concernlng ‘a ‘student's course-
work, with housing and food services re arding a student s spec1al

houSIng and dietary needs,.with the Athletic Director over a. vars1ty o

athlete's elIgIbIlIty or injury, w1th the Persénnel Director re- .-
garding an. employee's absenteeism or ‘job- related injury, with the ?_
- Office for Environmental ‘Health and Safety on precautions - for pre—’f
venting injury or illness, and lastly with a committee of students,-'
~staff and faculty to deal with an evaluation of and suggestlons '
for the health service. -Failuré to maintain. contact with these
. various sectors may lead to loss Bf effectiveness. ThlS is not S
- a simple feat; for thle maIntalnlng lines of communication between .
-all concerned. partIes, lt lS essentIal that the patlent S problem o
remain confldentlal '
‘For the most part, our staff is. composedlof phySlClanS newly enter-i
ing' private practice who work on a part time basis.’ Most of. them R
- work for us six hours per week, some:as ‘little“as three ‘and a few ;y
. as much as ten. - They are recruIted from the res1dency Lralnlng ’
\f .4 -program at hospitals associated with Washington University School
| of: Medicine and, in general, they stay with pis from three to four
‘years.. Eventually, their practices pick up and they can no 1ldnger .
o spare. the extra time. We have a perennial task of recrultlng new- _

"~ comers: to replace our dropouts. -, This :burden is. offset by our
AR ab111ty ‘to have up-to-date, well-trained young clinicians who are
n _.'_ knowledgeable in the4$peC1altleS and services of ‘the local ‘hospi-
' ~.tals, and who have'no dlfflculty relatlng tq the current college

(crowd : - n . L

Our nurs1ng staff is also unusual in that we have several part-
o tlme employees Many women with grow1ng famIlIes may feel: that
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'full time employment is mot . poss1ble but they are nevertheless

'“avallable for part-time service. We are thus able to temporarlly
- increase our nurs1ng staff whenever the pat1ent 1load is heavy

‘general'funds competes with other university ‘departments and can -
be at a dlsadvantage when the time comes to balance. the budget

and then lower 1t when the load 1s reduced

The - f1nanc1ng of a health serv1ce remains a matter of concern.
The health service thatlls flnanced through an. allocation from

A combination of an allocation from general funds to cover fhe
cost of malntalnlng the phyS1ca1 plant and staff salaries. and a

* fee for certain services has worked.well for.us. Thus, as the-
',demand for laboratory tests 1ncreases, our. 1ncome 1ncreases.

. . ) Vl. !
In years past the unlvers1ty purchased health"lnsgrance -to ward -
against the. heavy cost of hospital. care. However, this insurance d;d

|

\

“not apply to’ any of our serv1ceS'-furthermore the. pOllcy had a

‘Mcoordination of benefits' clause that applled in the évent  that.. g,{fi

~'a student wa also carrled uinder his family's health 1nsurance rlﬁf_ﬂ\_.
- Over the courde of years, it became apparent that *the ‘dollat A

~in.  Comsultations with the Unlver81ty s legal counsel, the State S .

protéction with a reductlon in cost.

amount of claims paid out was but a fractien of the premiums paid

insurance officer, and the Un1vers1ty s insurance coordlnator
produced a plan that now provides hosp1tal or emergency care as
extended beneflts of the health service. Identical: benefits for

a spouse or dependents were prov1ded° if desired, through a pr1vate

~insurance company, and we were able to purchase reinsurance protec-
tion for ourselves in the event the clalms exceeded the $60 , 000 )

per yedr deductible limit. ‘The outcome ‘has. been an 1ncrease 1n

Physical fac111t1es of the health service’ affect the ease- w1th

thlch services can be presented and utilized.  Our unit was formerly

a dormitory, an old building with a floor plan that-left much to-

" be desired, but its location could.not be ‘better. It is adJacent‘

to the: assembly chapel, ‘the 'bookstore, _the student center, and 4

E about 100 yards from the main libtary. It is readily- acces51ble

from' the administrative, academlc, athletic and residential areas.

"Renovation of the building -has given us’ a, central reception area, -

" - records room, surroundlng services, and.cllnlcs._ The receptlon

25



3' of the dormltory compIex

[N

s

area is often crowded however ‘we prefer'the'crOWding in the

present building to the 1solatlon ofta new’ bulldrng on the edge

SERVICES

BT

Two 1nternlsts on. 24 hour duty in- the out- patlent clinic see

 patients on a walk-in, first-come, first<serve basis. Appoint-

ment sc >duling. for follow-up with internists has not been suc- -
-cessful,” but we: do have a fairly: effectlve Syﬁtem for telephone S
reports as part of the follow-up.  We are able to schedule app01nt- -

" ments with the specialty phy31c1ans who come .to our service. We: /

‘have a surgeon three times‘'a week, a dermatbioglst\for one morning .
~each week, and a gynecologmst for three half-days a week. “Each Vf
<spec1allst ‘has & nurse as an assistant. In’ addltlon, a. competent
laboratory techn1c1an provides "stat" blood counts, urinalyses, "
smears or\staims,’ “throat and urine cultures; &nd a few blood mfﬁﬁ
chemlstrles " A large midwest clinical iaboratory prov1des pick=
Up ‘service. and 24= hour resultstor most other d1agnost1c tests IR R

‘that are needed e e . L

A modest supply -of ' common medlcatlons is avallable at the health B L
serv1ce Otherwise, thé student may ‘have his presquptlon filled. ”
by an outside pharmacy, or we can get it for him from o suppller
'All medications- obtained through ‘the health\;erv1ce pha acy should -
" be carefully identified as to: source, recipient, and 1dent1ty of _'
‘the drug.” Several years ‘ago ‘one 6f our "hlpple"-type students .was:
stopped by a traffic officer for speeding.t ‘His .car was searched
and an envelope containing Donnatol was found. Had this not, con-

.~ tained our 1dent1f1catlon, his identification, -a, date, and,a pre-

e

L S

’, an 1ntermed1ate level of ‘care that is comparable to ‘that-of a.

_scription number, he would have’ been arrested for hav1ng a. supply

of "downers " o
'i’ ' . . P

Wlth ‘over 2 500 dormltory students and over 1, 000 freshmen Who L
are away from home for the first time, there is often a need forA;v.,

prlvate home. To meet this need, we have a 10-bed 1nf1rmary that_'
is open~from Monday- morning, through Saturday noon; it isstaffed
by reégistered nurses and a physician who makes dally rounds and
is avallable by -phoneé for evenlng consultatrons At one tlmef

[}



. . L ) P . . L L o
B -
N

thlS 1nf1rmary was open 24 hours a day,'seven days per week. L
However, we soon® found that students wanted ‘to return .to. the dOrmj
area.over the weekend thus, our Saturday .and -Sunday census was .
uSually very low. Thig" suggested that it would be preferable to
hOSpltallze the rare individual who was mnot ablée to:return to the"
dorm by Saturday noon rather than . to keep ‘the 1nf1rmary open through

‘Saturday ,and. Sunday There is always a doctor on .telephone call

and the Emergency Room of our hospltal is, only two- miles away,
Security Officers: én the Campus are ready to take anyone over who
needs emergency care.v i : SR .

i : .
+ .o Lo " ol . . Coa ‘?

Our mentai health c11n1c cons1sts of a’ fullatlme faculty member

. ‘of the Department of Psychiatry ass1sted by fourth year res1dents-:
in the Department of Psychiatry tralnlng ‘program. This' clihic. .

is separated from the general clinic.  Students. who are unw1111ng”

to seek pSychlatrlc care, lest the fact be noted on their academlc"
‘record, are assured that such records .are hlghly conf1dent1al
“such, they -are kept and- dre rev1ewed or released only by spec1f1c

- written- authorlzatlon of the,patient. - Another ' fear that we. facei'

- remind the - student that each patient is fully evaluated, and medica~-
"tions are not used unless the doctor feels they prov1de an appro-.» o

in .this area.is that our pSyChlatrlstS are merely "plll pushers
While’ 1t is true that’ our Department df PSychlatry is pharmaco-.

loglcally oriented (partlcularlv wrth the depressed patient) we

prlate addltlon to psychotherapy

The Health ‘Service also provides. health superv1s1on to. the athletlc
brogram Each vars1ty athlete must have-a complete phys1cal prior

to, partlcrpatlon This is easy to provide, but- to -have an ortho—a
ped1st at all: games and for all injuries is another ‘matter. .In

recent years we have been fortEmate to ‘have the major sports“teams‘

in St. Louis come to the Department of Orthopedics at the: Medical.

fSchool “thié has fostered interest and special expertise in the
Vcare of athletrk 1ngur1es and thus benef1ts our students. -

- . =R

P

- To. allev1ate the congestlon in our waltlng room,-of students w1th

very mingr problems, a health educatlon and outreach clinic has

‘bsep established. ..Each’ floor of .a dormitory has a student ”health;
ai ".who 1s equlpped w1th a flrst -aid klt and several over the-: .



e

~ counter medications. In add tlon, the recently publlshed bo k
""Take Care of Yourself" £%a11 ble on loan to. every dormi ory
. student.; By this means 1t is. hoped" ‘thatthe. very ‘minor problems
" will be recognized and handled by -the student or the health alde
‘whereas, the .serious problems will be recognrzed and sent to us
a w1thout delay. . S N ,
N o , : R _ S o L o,
A problem that has long ex1sted among employees and is now being
encountered with increasing frequency in the student population . =
is .alcohol abuse.. A program has evolvedthat is two- -pronged.
One is directed toward the emplbyee sector to assist persons whose
: job performance has deterlorated whatéver the cause. The othegS

[“.

prong is directed. toward the° student group and is, -in large par

‘an. effort at- educatlon ‘This program has.been titled.the ""Camp

Ass1stance Progra and is modified after: 1ndustry S approach to-
-_absenteelsm and poor job performance. L T D Y

§

ETHICAL AND PROFESSIONAL RELATIONSHIPS e S
KLy Tl o

Statutes and laws" vary from state to. state especially in areas
of confldentlallty, pr1v1ledged communication \mlnorlty>rlghts,.'
“informed consent, 'and’ reportable ‘conditions. ‘Where p0331ble we
',try to use ‘the same- guldellne§ for minors. that we would use with -
adults.- Our medical xecords ¢ held in strlct confidence; we have
.even: refused to employ students in our -center.lest they gain access
. to angther student's records. No medical: information-is shared
"with admlnlstrators academic pérsons, or residential. dlrectors

., without ithe SpelelC written consent of the patient.- We encourage
students to share any significant medlcal information with the1r

: parents\ but only in the case of serious 1llness or. lnjury re-
- quiring hospltallzatlon do we contact the .parent or. guardian, and

can attem t is made  to obtaln the consent of" the student in advance
of such’ notlflcatlon v . S L oo A

The management of pregnancy of an unmarried mlnor requlres?the ‘
cooperatlve effort between the patient, the Health Service ‘and .
other agencies. It is 1mportant that: the. Health Service maintain
Ca reputatlon for confldentlallty in thlS area so that women students
w1th personal problems w1ll feel free to: seek help e e v
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o 'Students w1th rellglous conv1ct1qn agalnst the use of the Health g
- -, Service may ask that health requirements be waived.  Whemever =~ ¥ .
' poss1ble their requests are granted however, rellglous COnv1c-= e
- tion does mnot relieve them of the 'need  to observe public. health :
;'measures.- No. attempt is made’ at medlcal intervention or 1ndoctr1-f

‘mnatiton, but the student mustLdemonstrate freedom from any 1nfec- :
‘“tlous or contaglous d1sease. e i K " L. T
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One- last ‘note.. In thls day and age of the® Buckley Amendment,»any R
-student ‘who requests a.review of his record is entitled to’ such - o
" a rev1ew It behooves us to be as" discreet as poss1ble in maklng
.. our. ‘notes in the record .. On one occas1on,@a staff phys1c1an who -
";‘fwas exasperated hy the hypochondr1acal nature of -a student from
' Talwan, recorded as a recommendatlon, "Rx. .a. slow boat to Chlna "o
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. list:and whether or not there has been any bladder or: ‘bowel.

] -

s DEGENERATIVE DISEASE AND INJURY OF THE BACK

i , LS e

;gf*"g Examinatlon of the Lumbrosacral Splne

<

‘gf'mf' : ft '33';fff o Lee T. Ford MD

"

“In evaluatlng a pat1ent s lumbrosacral sp1ne, the presence of
symptoms usually pain in: _the-.low. back with. or: w1thout associa-,
ted symptoms in the lower extremities, is a key consrderatlon.:
The manner in whlch such Symptoms develop is - also’ 1mportant -
For medlcolegal reasons it is wise to.record the dates of any-
traumatic ep1sodes and- their/ time relatlonshlps w1th the develop-

" ment of symptOms from “the alleged 1nJury ¢he presence of pre- .
,'ex1st1ng symptoms is llkeW1se 1mportant ' :

W

It 1s helpful to know how the Symptoms are affected by rest or'
act1v1ty and whether coughlng or .Sneezing aggravates them. - A
history of numbness, stingling,.~or. wedkness, the preséence of a.

.
PR

invelvement.,. are important to determine: ' Whether or “not symptoms

" are: helped by different modalities-of- treatment such as back -

supports medlcations, or manlpulatlve therapy may be useful

THE EXAMINATION ’k:;"”ff“f’~f

~ .

In examlnlng the lumbrosacral sp1ne the pat1ent f1rst should
- stand adequately exposed in front of the examiner, .and’ then walk
back and forth in the normal gait. In med1colegal cdses it can:
..be helpful to observe the gait w1thout the patient's krowledge;
perhaps walklng in the waiting room or" in the parking ‘ot when .

-*pl vthe galt may“be qu1te d1fferent than in the exam1n1ng room.qﬁ_

( - ' H“ -
W1th the patlent standlng, the examiner should observe whether
the spine is straight and the pelv1s is. levél A large mirror

. in the" examination room is very helpful The" examiner should e

look for'a list or a’ SCOllOSlS ‘and have the patient: walk on his.
‘toés’and ‘on his ‘heels. D1ff1culty with, or 1nab111ty ‘to.-per-. ..
form these movements can’ 1nd1cate pares1s or, on’ the affected

N o _ ST e L
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,f;31de,.paralyS1s 1n the calf group or in the anterior muscle group
of the. 1eg In scidtica, pain when performlng either of these-,
“_maneuvers helps to locallze the level of meurological’ root o
f—1nvolvement .Pain on‘toe walking may indicate first sacral root'
1nvolvement and ‘pain. on heel walklng, L-5 rooebxnvolvement '

* I

R'fThe patlent is then—asked to assume a full squattlng p031tlon,’

_____placlng_the_headchetueenmthelkneesl_ljjijjnaqmatlent_can. thls L

v ‘quickly 1nd1cates full flexion of both hips and both- knees.:, - f.[u:
. The pat1ent is then ‘asked to arise from this pos1tlon,.and any - -

o dlfflculty is nOted With the patlent standing, a. jugular com-:
- pression test is’ doné' to.'see if this .causes either.low:-back . "
pain or sciatic pain,’ ‘which may 1nd1cate a space ‘occupying . 1e51on'o“ .
in the 'spinal anal The patient is then: asked to_bend ‘the trunk -

. in all dlrectlo's. "Each motion is' observed.. Thé/lﬁmbar 1ordot1c
. curve. should iromNout into kyphos1s on flex1on - Pa1n, muscle '
fspasm or" arthr1t1c ﬁlxatlon of the spine may 11m1t this’ motlon

‘Now is the time. o observe the presence of any. ilist, whic¢h is.
. usually increased: O forward bending. Restriction of bend1ng

: motions is est1mated ‘as slight, moderate or severe, rather than -

‘]J'f;ln degrees It may be helpful to measure 'forward bendlng-as S
> the dlstance‘the patlent can approx1mate‘h1s hands to the floor,r'

.. The patlent is asked to report any subJective symptoms w1th the
back motions and o lqQcate, or point. to the site of, pain. e
. Lateral bendlng to each side is carried out in the same manner.
A.patment with ‘a List :and muscle ‘spasm usually ‘has’ fulL motions
' ‘to~the side .of the list- and no motion or restrlcted motlon away
from the 11st - It is important to watch for the rare case of -
ﬂcamptocormla, ;which is a*functlonal or hysterical 1nab111ty to -
© stand erect, although ign "bed orgag.‘ﬂh examining table the patlent s
o cah extend hlS hips full y.a;Ba rd bendlng is checked- 1nrthes,.4§
o same manner Any rebtrlctlon or symptoms Wlth it are being noted

" .. . The pa;ipnt -is now asked to s1t on the s1de of the examlnlng table “&
. or beds” Knee jerks are ‘checked vety carefully, comparing one with N
" the-other. Reinforcement of the knee- Jerk may be obtalned withe ‘
11ght contracture of the: quadrlceps against ,the examiner's’ flnger
3,.Lock1ng the fingers of each hand and pulllng may help the rein- i
' forcement . Ankle Jerks also are checked in,the §i tt1ng position.-
They also may be relnforced by having the patlentkyéry gentily- EEE
.Tﬁplantar flex, the foot against the examlner s f1nger and by pulllng
'the f1ngers agalngt ‘each other. R | SR
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_,The patlent is “now- 1nstructed to 11e suplne on. the bed or. table
Leg’ length is measured from: the. anterior superlor spine to the
 medial malleolus It has: been my experlence that- this measure~
.ment .is accurate only ‘about two times -out of three. ‘Measurement
w1th.a standing AP x-ray of .the pelv1s is cons1derably more -
“‘accurate, if properly performed.'* Circumferences of the thlghs'
., and .the calves are carefully measured for asymmetry, wh1ch is .
evidence of possible muscle: atrophy.~ Strength of the toe extensors

BECE carefully tested--for weakness oI the -extensotr hallacis
: longus is pathognomonlc of 1nvolvement of the fifth lumbar nerve

rOOt ' o
. g’

_Sensatlon is carefully tested iny Both, lower limbs. by llght .touch
'and by the use of a pinwheel. . The most. common sensory finding -
. is a functlonal or, stocklng .type of hypesthesia in the lower
~ - limb. The pinwheel is quite: useful in checking this: theé wheel -
- is always moved from the anesthetic or hypesthetic portion to <
the sensitive portion, beginning with the toes. Usually ‘the . '
. patient jumps, effectlvely indicating the point of sensory change.'
~Should the sensory 1oss ‘be der%atomal th1s is outlined. '
. v .8 _
:The range of motlon of the h1ps\and knees is checked espec1ally
yotation of the hips, lack;of which would be ev1dence of - hip
pathology. While this is being:done, ‘the examiner. ‘holds the knee’
.in one hand and the leg in the other, feellng for presence of '
- crepitus oh. flexion and extension and checklng the stablllty of
the med1a1 and lateral llgaments

, .

-

Stralght 1eg ra1S1ng is now tested W1th the knee extended and -
. 'the leg raised upward from the . h1p , This is a.subjective test,
~and the pat1ent s .-response to. it must be evaluated The,produc-e'
tion of pain, either in the low back or gluteal regiom, is a
positive test. ' The approximate angle at which. pain.is ‘produced -
is noted. A stretching sensation behind the knee is normal at -
ninety degrees. The test may be supplemented by.flexing the h1p
and then extending the knee, and a positive test may be confirmed
- by also dors1flex1ng the foot Pain in the back. produced. by
flexion of the hip with the knee flexed is called a positive benq”'
 leg raising test, and pain produced by it is usually on a func-
tional or, psychogenlc basis. The stralght leg ra1s1ng test may
be pos1t1ve from 50 to 900 g .

:;fThe‘patient 1sithen»turned,1n the'prone_position,jwith'a pillow‘7' ,
“under the abdomen to flatten the lumbar spine. ‘The calves, popliteal’

. > -~ v
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region, posterior thlghs, buttocks “sacrum, coccyX,and lumbar .
spine all axe palpated, and ‘tender areas’ are notée *. The examiner
should be able. to locate ‘the lumbrosacral ‘space on palpatlon and
palpate f1rm1y¢w1th the thumb the. separate- interspaces, 1ocat1ng
any sen31t1ve\ones. The presence of muscle spasm in the lumbar

b :
" ..VI -

nusculature .can be detected with a llght tap by the percussion '.;%5_
hammer while hd dlng a finger on the muscle. Exceptlfor the o«
* presende of a+«list with palpable muscle spasm, thlS is. the best
*———objettrve—test—£~knew—te-éeteet~maseie_spavN. : -:,5 _
% " . L '“ hd

-Afterepomplete phy31cal examlnatloﬁ‘of the lumbosacral’ splneJ e
. khe, next step in evaluation of ‘the 1umbosacra1 splne 1s radlo-

- .graphic. e . . _ 0
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DEGENERATIVE DISEASE AND INJURY OF THE BACK
Conservatlve Treatment of Low Back Condltlons.

f“~gg-3 '{'--”‘ fﬂLee T. Ford 'MD D

| @ . - ' - Dot “‘C'
The majorlty of low back condltlons seen - b orthopaedlc surgeons"
.are treated conservatlvely Follow1ng the. teaching of Dr.,J; '
Albert Key,.'the author's opinion is ‘that mos‘ ersisting low. back
pain with or without s01at1ca is due to some 'type. of lesion of a
lumbar disc. Even patlents with dlsabllng ‘symptoms- £rom, lumbar
dlSC leszons 1tb rare exceptlons should be: given at. least three
. to six weeks conservatlve treatment before a decision about surgery
is made. One exceptlon to this WOuld be a patient with serious
neurologlcal deficit with paresis «oT- paraly51s in the lower 1imb,
or where there is 1nvolvement of- bladder or bowel control when _

s even. emergenCy Surgery may be “indicated. L .

. . . : /A S

. The author also believes that, for an 1ntervertebral disc to” rupture

~ there must be pre-existing changes: of' degeneration in_the disec. A

,'j_normal hucleug.pulposus surrounded. by a.normal annulus fibrosis

% . should not herniate. For such to. happen, trauma would have. to. be

fg'-'-so severefthat a vertebral body would fracture before ‘the disc’

,would rupture _ The usual muscular spr or wrenching .injury of
-; the ‘16w back causes symptomatology whiéhIl
vatlve management of several weeks or more

-

-
. s

_'ap‘ ConServatlve treatment of pat1ents w1th low back paln, w1th or
e wathout sciatica, begins with rest W1th one or more of several

B measures, ‘The patient will. usually do-this voluntarlly by limit---
) e 1ng his activities, perhaps with lighter work or by taking time: off..
- A commonﬁmethod.of rgsting “the ‘back ‘is te spllnt it with 'a: lumbo-

- »  sacral back support., This should be of a type that takes the .
. - lumbar sﬁlne out’,of lordosis and ‘tries t6 hold it flattened with -

~ tHe abdomen ‘com ressed - The, lordotic position will increase the

- bulge of an. 1ntervertebral dlSC whlle straightening ‘the lower

.ff-: sp1ne$tends to flatten the disc! _Heat with warm soaks or showers

may help.- Local heat with a heatlng pad or hydrocollator is, useful'

The patlent should ‘use, a fracture board under hlS mattress, whlch
may be firm ox soft ke . e

& i : ’ .
* . L, -

. : M . e TR R . . .
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,lRestlng in the so- called 'contour chair.positio‘ Cise usually;help-l
~ful,.  This may be done at home with pillows ‘or with a’ lawn cha1r

or TV chair. Symptomatlc medlcatlons are used Narcotlcs -are

.avoided as much.as pOSS1ble, but -some patlents may requlre some-;
‘thing like prepoxyphene hydrochloride ("Darvon.g or codeine.

. Muscle relaxants are commonly prescrlbed but how'effectlve they

-are’' I am not ‘suré. . The more tense or anx1ous individual may be

ihelped by a tranquilizer. If leg length discrepancy of 1/4 - .
inch or more 1s»present a heel. 11ft should be prescrlbed to,level'

the pelv1s %;'

3PhyS1cal therapy modalltles of local heat, massage, d1athermy,
. and ultrasound 0T whirlpool baths, may’ help the patlent For

‘the patieént with more severe disabling symptoms, hospital mana-.x;

| gement should be con31dered “This would consist of bed rest with

_the ‘back” rest and ‘knee rest elevated and leg traction or pe1v1c
traction may be used. These only help immobilize the patient in.

“bed and ‘do not “replace anythlng Patients with: c11n1cal evidence

of lumbar disc lesions may be helped by manipulative therapy.. .In
my hands, this is most. effectlve using gemeral anesthe31a Thls

can 1mprove symp toms , sometlmes dramatlcally, in over omne- half of
persons manlpulated : .

Assoc1ated medlcal problems should be evaluated properly and traated:'

Accompanying functional overlay, partlcular in the med1colegal
cases, may. be difficult to evaluate. Consultatlon with a neuro- IR
logist or ‘a neurOpsychlatrlst may be indicated to help evaluate

_the patient's symptoms and plan treatment. In difficult cases of

low ‘back pain with or without s01at1ca, we occasiomally use a

quantltatlve spinal examination as: descrlbed by’ McCollum and. Stephen' —
- (1).. This can help distinguish the "orgdnic case froT'the pat1ent '

 with purely functional or psychiogenic origin of complaint, or can
' indicaté ‘the patient ‘with pain on an autonomic bas1si' In rare -,

cases, to evaluate the percentage.of organic versus functlonal

~or hysterical- symptomatology, ‘we may- have a neuropsychlatrlst
- examine the patlent under amobarbltal (2) :

One’ observatlon is that in medlcolegal cases, the greater the
amount of possible gain, the greater is the percentage of func-
tional or psychogenic. overlay. . This is seen falrly often in~
compensation cases, but more. frequently and’ to a more severe’

much larger- awards th |

| B

'degree - in those- cases%that may be “tried in federal courts with-

"under workers' ,compensatlon.! Th1s is
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: noted partlcularly w1th workers rnvolved in 1nterstate commerce,. |
! ‘whose cases are eventually tried in Federal courts."

"3For the - patlent who still has marked dlsablllty and has not res-
ponded to conservatlve measures, surgery may need to be. con51dered
But befodre. surgery on the low back is performed 1n such cases,;a
myelogram, in my oplnlon, is 1nd1cated

B . .l- -
. N
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\-ffif;f Zﬂﬁ” .f DEGENERATIVE DISEASE AND INJURY OF THE BACK
The Role of Myelography ‘and D1scography 1n Low Back Pa1n

Tee T. Ford MD R ')-'

The purpose of ‘a 1umbar myelogram in evaluatlng 1ow back paln
“is to 1nd1cate the. presence of a space occupylng 1e51on in the
spinal canal, -which may. affect the’ dural sac. . The most common
‘abnormality seen‘in large. ser1es of lumbar myelograms is that
caused’ by a disc 1es1on In a review of 856 patients, all of .
whom ha flumbar splne surgery, Dr ‘Edward Lansche and T found a
neoplasmfpresent in only ‘1%-(I). These were patlents w1th dis= ..»"

abling” low back pain and sciatica; who came to surgery at. three .
~ St ﬁouls hosPltals : SRE

.\ : - L =

Pantopaque is. the most commonly used medlum for such myelographlck

_factoty as Pantopaque Pantopaque is not read11y absorbed, and = . |
we -haveused. it without reaction some patlents who are allerglcf '
to iodine.. .In, the same alLeZ%;6/§2t1ents one. would not use.an- .

. absorbable me ium for 1ntrav ous pyelography or arterlography

It is my flrm bellef that a myelogram should rarely be done merelya"'
‘to. make or exclude the diagnosis 6f a ruptured lumbar disc.. The

] procedure should only be considered:after:- conservative. measures
‘have been, tried adequately and have 'failed, and surgery is belng
‘contemplated - It-is a procedure which w111 ‘help: determlne the
d1agn031s of pathology in.the lumbar spine; locate its level and "
serveas ‘a guide to the, surgeon, who w111 then explore the back
as 1nd10ated el - . s :

Myelography is not 100% accurate. Properly performed, it is
~ presently 90- 957 accurate.. . welve or more cubic centimeters
"~ (12 cc) of the dye:should be used. There should be enough dye-
e that with the patient in the standing p031t1on, the level of
. ¢°  the medium will reach the body of the fourth lumbar ‘vertebra. _
=", The- maJorlty of disc 1es1ons occur at the lumbosacral and at _'_4
"the penultlmate d1sc .Even with well performed myelograms,. ’
,3Wfalse pos1t1Ves and false negatlves may occur '

. ‘ '_.- .,‘ ) : - _-wv K . :l.

*Vstudles In rare, cases air has been used but it is not. as satlsz'i“



U in use in many other countr1es

h

Durlng recent years we have had. favorable experlence with. D1mera§'
(Dlmer X)- 1nvolv1ng several ‘hundred patlents at the Malllnckrodt
“Institute of Radlology and Missouri Pa01f1c Hospital.  This is’ _
~an absorbable medium which fills' root*sleeves farther out than';[gf
does Pantopaque and is not as "dense. The material requires four
to six: ‘hours to absorb and the patlents must-be kept in an up-
rlght position during th1s time. If the medlum is allawed to

~—contact the §p sp1nat*cord“or“bratn““muscle*spasms—and—eprleptIt**““i—*—‘—

seizures may occur. The drug was withdrawn from use in the- :
_'Un1ted States several months ago after| three fatalltles occurred
shortly after rad1culograms with. Dlmeray The medlum ls stlll

[

'ffA 1umbar”myelogram is normally. done w1th local anesthes1a and isi

-Qperformed with careful sterile: technique. In rare cases, a. patlent
‘may bé in so much -pain as’ ‘to- be 'unable to lie in the prone position.
'In such'a case, a general anesthetic W1th 1ntubatlon has been used,

'}although sometimes, relaxation with 1ntraVenous dlazepam QVallum) o

has allowed the myelogram to-be completed without general anesthesia.

-~ Demerol should not be used as a pre-medlcatlon for a myelogram, &

,'_because a sizeable percent of patients may become faint ,. Sweaty

“and” hypotens1ve The best pre-medlcatlon is a barblturate w1th
.atroplne ’ : L : :

-

LI

. Technlque in performlng a myelogram is qulte 1mportant We follow'
~ that recommended by Shaplro iri his excelleént book. on myelography

- 7€2) . A lumbar. interspace ‘should  be selected above the site of

' suspected pathology The needle puncture site is usually at-the
second. or thitd Lumbar vertebra Midline insertion of the needle
is 'essential and is best performed with x-ray" control - For this
' reason, the procedure is done with the patient: in the prome. posi-.

" tion with two pillows under the. abdomen to flatten the. lumbar

‘is removed for ‘testing. If there: is' so e blood in the first few-
‘drops and. the fluid clears’,  one may procede with the myelogram.
Determlnatlon of spinal fluld pressurevis optional. If a bloody
tap . is. obtained .and doés not clear and Pantopaque is- injected,
‘there- »is a good- chance ‘of producing an. arachn01ditls Experlmental
Qstudles in dbgs ‘have shown, that Pantopaque mixed w1th the dog's
own blood 1nJected into-the subarachnoid space produces an intense
-arachn01d1t1s (3). Should such ‘a bloody tap be ‘encountered, the "
. Pantopaque study should be delayed two . to three weeks to allow
the blood to absorb ) ﬂ%tﬁ S
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: After Pantopaque is introduced, adequate fluoroscoplc stud1es w1th
‘ fllms aré essential and should extend from . .the cul-de-sac to the
_' ‘1éwer dorsal’ spine. The reason for this #s that in about 1% of -

., patients with low back pa1n and aciatiea, a disc lesion can exist-

in the, lower dorsal spine. ‘Rarely, tumor may involve the lower.

cord and affect the same roots as disc lesions in the lower lumbar
, spine. Thus, a Pantopaque study is not complete unless the lower
;T dorsal: spine is included. It is essential that fluoroscopy and
) fllms in all four planes be made (anteroposterlor (AP), lateral,

-

——»and—beth—obllques}ralso—l-ncludlng_those-ﬂv iews wi th—the——pat—re“._ L
in the upr1ght p081t10n.
Several types of defects in the dural sac may- be encountered.
The common one from a disc rupture is indentation. . If this is .
on one side only, a prone Or Cross- table lateral view may result
in what is called a "double density." Root sleeve asymmetry may
be “the only abnormallty seen, or. there carn be a complete block of
the column at any level. . It is important to study the’ outline of
» such a block in all planes .to determine.its location in relation
N?ﬁ to the level of the disc and' its outline as to whether it may be.
“from. a disc les1on or a neoplasm.i Enlargement of nerve roots
-1ntradurally can result in striations of the dye«column, ‘which. :
is said to be the result of retrograde edema of the roots compressed
distally. Tumor defects must be watched for., Gross:striatiom,,
1rregular1ty, and even blocks may be: assoc1ated w1th arachn01d1t1s._~

Upon completlon of fluoroscopy and fllms 'removal of as much Pan-
topaque as’ p0331ble is'done. The use of a newly dev1sed Quatrco
needle is -quite helpful.- Its stylet has seven /'small perforat10nsr L

"“So that suction .of intradural roots against several perforatlons

_ w1ll still allow oil ‘to be ‘extracted through.the others.. The ‘end
of the stylet is round and once inside will not penetrate the '
dural sac... If a standard spinal needle is used, -an eighteen
gauge size is needed, and it is important durlng 0il extractlon
“to’ kegp the bevel caudad or cephalad at all times, sco that roots
are not sucked agalnst the bevel Agaln, central placement of

" the needle is ess: nt1al sinc¢e the dural sgc narrows" laterally

and 1s wldest 1n he'm1dllne ' _ S : . | . :}..s;

- . ’ . B N

D ISCOGRAPHY e

Th1s author, over a nine year. perlod had the exper1ence of per-
formlng d1scography in the majority of over 850 patien{s on whom
_he used chymopapain for chemonucleolysis for ‘lumbar and dorsal -

- disc lesions. . N1nety f1ve percent of- these pat1ents had B R




‘my%lography performed and the same. percentage had d1scography
performed. This gave an opportunity to study ‘the efflcacy and

dlagnostlc accuracy of the two procedures

_JThe absorbable medla used were Dlodrast Renograffln and Conray
A discogram shows different factors than a myelogram. It will".
-define a normal nucleus pulposus.. It will indicate degeneratlon
-a very common finding. When a d1sc begins to degenerate, the’

nucleus enlarges-at the expense of the.dnnulus, which becomes
thin and.weakens. A grossly degenerated disc can_have dye 1nJected

into the nucleus through the annulus with a needle at almost any
-part of the disc.  For a .discogram to demonstrate a normal nucleus,-
thie necedle tip must be within the pedicles in the AP\ x- ray and ‘

-liclose to the mldllne in the 1atera1 prOJectlon o ”',f:_

A d1scogram may show a bulglng disc, a- protruded dlSC w1th a thln .
annular ligament,. or a possible extrusion of disc materlal by dye

leaking into the spinal canal. -If the discogram 1n3ectlon is :
done .under local anesthesia, injection of dye at the offending d1sc d

- should” reproduce the patient's pain in the back and disc’ The.

~y

1. Lansche W. E: ,-and Igy T.s Ford 1960@ Correlatlon of the’

fact that.a discogram ‘reveals. degeneratlon does not méan that

. disc is necessarily the offending omé. The same is true in lumbar

myelography There are several ser;ﬁs of cervical myelograms
which showed asymptomatlc dlSC ruptures in the 1umbar area.,.

.The discogram may be most valuable when it shows ‘a normal nuclear
"outline and so may avoid an unnecessary_exploratory 1am1notomy

oy
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'--.; . DEGENERATIVE UTSEASE AND INJURY OF THE BACK

"'? Blomechanlcs of Manual Materlalsf
o Handllng and Low-Back Paln

".r

_ bL11t1es, serves ‘as a ‘major contributor in protectlng workers.

, o Don B. Chaffln, PhD B

prWhen a person_llfts, pushes or pulls on'an obJect forces are.
 produced that:can act in an adverse fashion on’ the musculoskeletaf¥

system. These forces are.normally. sensed by’ the person and maln-,”

~tained within the "safe" mechanical limits of. the tissues’ 1nvolved
'Unfortunately, however certaln condltlons ¢an exist that increéase

" the forces above what - the person expected and hormally could, tol-

: erate nd the mechanlcal propertles “of the t1ssues can’ deterlorate

to a greatly réduced levell through prlor stralns, d1seases, nutri-
tlonal def1c1enc1es, ‘and so forth SRR L

» : B . «

. ) - o \'\ - .- b . PRI . //

@ . LT
" The. results of such c1rcumstances are presented in th1s paper.,."' L

The 1ndustr1al phy ician,. by. his tra1n1ng and traditional responsi-;
£

against the’ 1n3ury -producing phy51cal stresses of the occupatlonal

environment. The mnewly emerging. field of blomechanlcs can greatly -~
assist the phySlilan in understandlng ‘how’ sPec1f1c forces opera-}'_“-s
t1ng on- and Wlth n the body afféet . a person E: health ;f‘fﬁ, R
SCOPE OF CONQ,ERN L o : Lo

s

PR

- The most general concern’ 1s,'what can'a person do phys1cally that;}n'
W111 not -harm: him? ~Reflection on that® question often~1eads one -
"ifo ask more basic questlons regardlng the person's health status
and what physical task the’ person is being required to perform o
-inva job. - In the ‘industrial setting, this means.that the- person s
phy31ca1 capabllltles must be assessed along’ w1th the phyS1cal g
demands of a prospective job. In particular,, one "becomes most %
concernedAW1th those' physical attributes: of the individual and fg@ﬁ_
JOb that have been found to produce elther 1ncreased 1ngury rates D
-or severe 1ngur1es. i o ‘ o
L o \ _ b g‘,, \ . o . .
- In past decades, there have been 1ncreas1ng attempts ‘to understand
how llftlng, lowerlng, pushlng and pulllng loads adversely affect

N

R N L . -
i . . .
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£ ‘of the low back | ThlS paper is orlented to these questlons.

BIOMECHANICS OF MANUAL MATERIAL\HANDLING L o _', |

. L

, It is well estab11Shed that streskes 1nduced at the low back durlng
manual materlals handling are due to a combination of the we1ght
1nvolved and the person's method of handling the welght Specis o
‘fically, the. load held in the’ ‘hands = and the person's body masses, -

] when dcted upon’ by grav1ty,-create rotdational moments or torques.

at ‘the various artlculatlons of the body., The skeletal muscles are
pos1tloned to exert forces at’ these’ art1cu1at1ons in- such a manner :
that they counteract the torques due to the 1oad and body-welght

5 .o

From the mecl nlcal stress standpo1nt, it is unfortunate ‘that the’
muscles a&t - through re1at1ve1y small moment arms.- This means that
. they can produce large motions with small degrees of shortenlng,r
‘but that any load operating on the body often. produces exceedingly
- high muscle and joint forces. As an example, consider the maJor
5elbow Joint flexor muscles, 1. é the brachialis and biceps. Lo
‘brachii (Flg 1).  Simply holdlng a given load in ‘the hands requlres
about 7 times greater muscle force due’ to the- mechan1cal dlsadvah--
- tage of ‘the muscles : s

».. . As a numer1ca1 example, conslder a 20 klloponds (where 1 kp = l‘kg;

. of force) object to be lifted with both hands from the back of a. .
shelf ‘at a shoulder. ‘height. (F1g 2)." In this case, several bio-. -
mechan1ca1 factors are worth noting. First, the elbow is extended o

_ﬁ wh1ch reduces the flexor muscle moment arm to about’ZSAyof its -
 “former value (i.e.; rM now is about 1.2 cm for . an average man).

- This- means that the 10 kp act1ng .on each hand requires abgut 292
kp of force in the elbow flexor muscles, which ‘does-not 1nc1ude
- the extra load 1mposed by the forearm and hand welghts 3

One mlght suggest that' th1s muscle force may not be ‘excessive, 31nce‘
‘muscles are ‘stronger ‘when contractlng. This is an important-factor
and does mean that the- muscles may be capable of produc1ng high
~forces, but what about the bones, joint cartilage ‘and joint connec-
 tive tyssues9 'For instdnce, when muscles pull across an extended
JOlnt they compress. the joint 'with about the same magnltude of °
force. This coupling of muscle and bone compre381on forces is . -

. an important’ concept when conS1der1ng low.back blomechanlcs.; In,

1'add1tlon, high muscle forces. inhibit blood" flow, plac1ng extra '
stre3§ on the heart and 1ead1ng to early muScle fatlgue

r
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o e snmc (ISOMETRIC EXERTION) o
AR - TuxTé e, MUSCLE: AND LOAD TORQUES ARE EQUAL '-
o (loTE: WEIGHT OF FOREARM AND HAND
o % WOULD ADD 34Kp-cm MORE TORQUE BUT
A N CONSIDERED N THIS EXANPLE)
X wHCH S AS0: - |
o _FMer- 20 Kps er ( '
AND WITH AVERAGE MALE. ANTHROPOMETRY
=5em, MOMENT ARM
Ll = 35em. MOMENT ARM
UTHEN: ST
o 'F---\mo Kps (or 308 Lbs)

] , (EFFECTIVE |
. MUSCLE FORCE)

o Y‘.ZO. Kps (or 44 Lbs) " R
R . Figu'ré 1: fExldmplvé‘_'of how 'qn external load creates h'i'glx‘in;;grnal_ nuscle forces
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;Another blomechanrcal factor is that shouldeﬁ torques, and there--f~7-a
. fore’ shoulder muscle’ flexor forces, are quite hlgh due ‘to the. load -
*-actlng through such a large moment; arm (Fig. '2). The average - R
male"s arm -length is about 63 cm.to the center of - ‘grip.. This means ©
_‘gthat the shoulder _torque in ‘the precedlng example is" about 630 .

" kp-em (i.e.,. 63, cm multlplled by 10 kp).  1If one ‘includes. the;‘ L

- weight and dlstrlbutlon of the-masses" of the .arm, this: valde be- .
-comes”closer to 734 kp-cm, which empirical investigations have

- found' to be more than what about 907 of the. feinale populatlon and
. about .40% of the male’ populatlon can produce voluntarlly ina :
similar’ posture- 1, 2) . zhe'major p01nt ‘then,  is that the shoulder

:'f|301nt is not weéll: suited 'to withstand high’ forces when flexed or

V"f . as dlscuSSEd by Tlchauer (3), when abducted

S RN
One mlght thlnk that such llftlng requlrements do not exist: in ..
’glndustry today.. Unfortunately, this’ is not true. ~The" layout of '
...many- machines, materlals handllng equlpment ‘and storage .devices -
- often compéls .the -operator to, ‘assume bLomechanlcally awkward. and -
',potentlally injurious postures ~Because the’ requlred posture has- :. .
.caused. the worker to-be stra1n1ng hlmself close to ‘his éxpected arm .
...and shoulder strengths apy ‘sudden slip of the obJect could cause."
Loan overstraln 1ngury, or the ObJeCt mlght fall onto. the worker S
foot, . R : e : :
A final aspect of note- is that when a 20-kp load is held at arm's e
'ilength it also produces a high torque:at the- lumbrosacral JOlnt
-+ If an average man's anthropometry is considéred, such a load pro-
" duces more. than 1200 kp-cm of torque, whlch, in comblnatlon ‘with
'the torso welght, produces a compression force at” the L5~S1 disk
‘that is equlvalent ‘to what’ holding about a 40- kp load” between the-
knees would produce. . In' other words, .one does not have to "bend*
over" to produce high forces on the 1low. back structures. A person
with strong arms and shoulders can positioen his body, in: ways that

°Lv¢greatly multiply an external load's. effect on the low back, w1th

v

blomechanlcal consequences to the low back . o \jf/‘

.fThe lumbar spine’ can be thought of as-a set of small links with
» f1ex1ble art1culatlons With. proper geometrlc "and physioloégic

dffdata the torques-in’ each@ﬁlsk ‘during a specific lifting activity

" _.can.be predicted. Because the -clinical and biomechanical data
-1nd1cate the greatest problem to be at the lower lumbar spine),
the L5 S1 dlsk-has been used to represent the sp1nal stresses, of _ :
- e : . : . £ : : . <
. Lo . . . ) _ o B - ) .
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llftlng in’ earller stud1es by Morrls, et al (4) T1chauer (5)
and"Chaffln (6) These*models ve- shown-clearly -that-during- welght
v llftlng, the bendlng momeRt at :ﬁe lumbosacral joint can become
large, as h1gh as. 2000, kﬁ-cm when llftlng “about 50 kp. from
the“floor. ‘T6 conteract: thls torque the muscles. ‘of the low back
. j region, prlmarlly the erector Spinae group, must. exert correspond--
N ingly. high forces, since they operate on-small moment arms, about
.. 3.8 - 5.0 ¢m, . as referenced in an ear11er work (7) and shown in
S Flgure 4 P S T SR e
.‘;fg~ The hlgh,forces generated byf 'e low back muscles are the prlmary 1<}’
"'j source of compres31on forcéé on ‘the lumbosaqral dlSk - These TR
L concepts are~1llustrated—1n—thure—S—for ~a- personsholdlng_a varrableaw
- 'lodd, ‘designated Fy in the d;agram The praph at the bottom of
Flgure 5 displays the predlcted compre<~1on forces at the L5-S1 disk
aﬁgi 1ncrea51ng loads held in the position depicted, us1ng a 50 per-
tile man's anthropometrlc data and Tormatlve abdomlnal ass1stance‘,
B values (6) .. - ~

The 1mportant concept in Flgure 5 is . that even in zﬁg'”reaSOnable
11ft1ng posture deplcted high -compr ion forces e created in
the disk. .Direct-transducer measurements of the compression forces

in the lumbar disks. (8) have conflrmed the range of these predlcted 4,
o values : :

. - . - LY L
The maxlmal amount .of compres51on that can be tolerated by the,é"
‘lumbar’ splnal column has been estlmated from axial loading’ compres-
sion tests on cadaver oolumns.. Data from separate studies,of this
type (9,10) disclose large b1010g$£ .variations in the disk and its
weight- bearlng cartilage end- platé « In general, the data concernlng
lumbar columns from males under 40 years of age disclose a- 'mean of
about 725 kp ‘beffore the cartilage end -plates begln to exhibit micro=-"

¢ fractures. The: ‘fracture levels ‘range, -however, ~from as low&;s v

' 300 kp to morerthan 860 kp. Sonoda (10) estlmateSvthat the emale s

splnal compression tolerahce is about 17% less than ‘thdt of the
-male's. . This'is congruenf\w1th the smaller- force bearlng area of
%, . the: vertebral bodres in a woman's sp1ne ' T R
. ' P i 4 o R e(,. o
fugﬁo observatlons are- woréh not1ng from these types of cadaver studles.
-the disks themselves, if healthy, do not herniate. _Inst d ’

the cartllage end-plates that distribute the.- compres31on loads td

the bod1es of the vertebral segments fail (ll) Second the larg

- Ly ‘_ .. . . . . - - .
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. variation in strength of ‘the cadaver columns may 1nd1cate that - the
L - cartilage end-plates of some people already have been weakened. by
”prion/atresses ‘with' resultlng micro-fractures and scarring. If
trye; this could also contributé to.the disk degeneration that
| \315 ackndrledged as being necessary.before the more common and ’
. most serious dlskogenlc low back problems can dévelop.. b
o ‘EV1dence 1ndlcates that repeated compress1ve stresses of 11fe
11ft1ng in.particular, can be sufficient to cause mlcrofractures :
. in the cartilage: end- plabes and subchondral bone of the vertebral
",bodles which then theoretlcally could alter the metabollsm and,
. fluid® transfer tq the disk.. If this occurs, a- decreased capablllty
“of the disks to w1thstand\§urther compres31on loads ‘would develop.
* The ‘end result of this protess i that.the annulus fibrosus ‘bulges
ohoor ruptures, cau31ng pressure on the adJacent nerve roots. (Flg 6)

.'.Some‘believe (12) 70- 80% of all chronic 1ow back pain is dlagnosed o
- as discogenic after a period of repeated episodes.. At the very
~ least, degeneratlon and the narrowing of the disk that results
. contribute to a more unstable spinal structure. Some evidence
that disk degeneratlon is accelerated by phys1ca1 stresses has
- been’ developed by Hult (13). He reported that;narrow1ng and
- osteophyte development of the disks and adJacent vertebral bodles ,
. was 1 l/ZIX1mes greater in those peOple engaged gg’heavy physlcal
1abor.than in sedentary‘workers. '

»

‘The 1mp11cat10ns of thlS dlsk degeneratlon theory are’ far- reachlng
" -Most important is that. assigning causes of low-back pain must not
~ . be based only on the immediate circumstantes at the time when the. |

pa1n first devélops In fact most low back eprsodes do not suddenly

start with a "jabbing pain,' although these cases are easily: remem- |
bered and reported by patients and physicians alike. Rather,. the

‘symptoms more often are slow to develop, with stiffness, dull

‘aching pain and, finally, incapacitating discomfort,. Wthh may

occur hours or even days. later With this in mlnd, it is eaSy

to understand .why ‘the statisfics relating-a person's physrcal |
act1v1t1es and the 1nc1denée of low-back pain are so poor

Returni#g to the blomechanlcal aspects of manual materlals hand-
"ling, several general concépts may need -further definition. - First,
- \there remains the idsue of how a person's posture affects the low -
”thkfback stresses It already has been shown that if the load is .

i . C .
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‘ahor1zonta11y dlstant from the torso, 1arge forces ¢an result even )
‘without bénding. over.- Therefore, the first rule in materlals hand-
ling is.to ensure that\the person. is- able to bring the torso as o
" close to the load céiter of gravity a§‘p0331b1e before lifting it.
- This often translates to having the person squat down beside the .
" load with the legs. straddllng it when the load is on or mear the =
- floor, and 11ft1ng between the knees. This assumes, of course, R
‘f‘that the load is small enough to go between the” flexed legs ea51ly:“*"““
| . b o
-E'If the 1oad is’ small the companlon rule, keeplng the back near .
| vertlcal, is blomechanlcally justified, because this reduces the
L stresses due to'torso weight. Unfortunately, lifting with: the
fﬁg*_legs from a squattlng poéition with the back vertical often is
not p0591ble, because, the person does not hdve the quadrlceps Vi
‘strength necessary to -extend thé knees and raise the body from
such -a position.” In other words, most people when 11ft1ng welghts
~lean their torso forward, thus reduc1ng the’ torque on the knees.
~_This is so common in 11ft1ng that the quadriceps. muscles often .
" are 1nsuff1c1ently developed to allow the person to '"1ift Wlth |
the legs |

“TVThus, the rulé ‘about "llftlng with the legs while keeplng the back .

“yertical" must be quallfled to-include the physiologic fact that -

' maﬂy people will: not be able to perform such lifting without first
bulldlng up their leg, strengths In addition, muscle-stretching |

 exercises will be needed. for ‘some persons to provrde the necessary
rangé of motlon in the knees, hlps,and ankles
A second more complex quallflcatlon on the cla551c llftlng rule
pertains whea . lifting larger objects.that cannot pass between the

" knees. A recent study disclosed that when a large object is lifted
in front of the knees, with the squatting type of leg lift just.

, described, it necessarily causes thé moment arm of the load about
the Jow back to be large (14). This causes the torque at the low
back to belarge and, hence, high spinal compressive forces and

| muscle forces result. - In contrast, the more often used stooped-"
back method of 11ft1ng allows the person to "move over" the weight
to be lifted and thus reduce the load moment arm about the lower
back | ) ,

Figure 7 111ustrates thlS concept. For t calculatlon of the forces
,ERk(zln the example a 13 6 kp (30 1b) load is 1ng 11fted from a posi-
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tion that is- 38 cm in’ front of the ankles and 38 cm above the _
floor. Nominal anthropometry and abdomlnal assistance: valueS'

are assumed (15). It can be seen that -the "stooped- over'' position -
,results in about’ oné-third less compre381ve stress on the low back
, ‘than the squatting type of lift. It should also be evident that

- the st00ped over position allows the" ‘person to reduce the load
moment drm of 35 cm e€ven further by moving in over the load’ more
‘than is shown, whereas the- 1oad moment -arm’ of 50.9 cm . for the” squat
- '1lift is as ‘small as p0331b1e e’ to 1nterferenc of the upper 1egs
: and the load 3 ) -

A further 11m1tatlon on 11ft1ng large objects w1th a squat 11ft _
arises from the fact. that the -arms must be extended farther in a

. more horlzontal direction than with the stooPed-over posture. -
As’ dlscussed earlier, such.a: pos;tlon of the arms means that a .
high torque will be produced at the sh lders, which mhy not have
the strength to move the load upward Therefore, the- -person
normally will lean. forward more to' lessen.the load moment arm .
..about the shoulders, and in so doing will cause greater stresses
~on the low back, both by the effects of gravlty S actlng on the
torso ‘mass and by hyperflex1ng the 1umbar column ~ :

) Hyperflex1on places a greater ‘stress on the posterlor portlons of
. the, annulus  of the disk, thus dlerlbutlng the compressive loads
unebenly within the dlSk ‘This has léd to the suggestion. that
lifting postures avoid a ‘hyperflexed back.. T agree with the sug—
geéstion, that hyperflexion of the torso is contraindicated when
lifting. As Troup (16). described, moderate flexiomn. of ,the torso
.prov1des a more-effective abdom1na1 pressure a531stance during ,
lifting, thus reducing the low back stresses.. Therefore, some,
torso'‘flexion appears acceptable, but extreme, flexion could pre-
'idlspose the lower back to injury when the peak load occurs at the'
beglnnlng of the 1lift. . :
Therefore based on 31mple b10mechan1cal concepts, 1nstruct10ns
about 11ft1ng postures must reflect concern for the person s '
,-strength and mobility as well as ‘the size of the object to be-
lifted. Lifting .of objects that cannot pass. between the legs should
be done with the-more traditional stooped-over. torso. and -legs. only

o jsllghtly flexed. Where possible, however,-loads should be’ reduced

.in size to allow: them ‘to come between the’ 1egs.- When this is. p0331b1e,
'a squattlng 1eg 1lift W1th the back nearly vertlcal is recommended
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The above recommendatlons are based on- b10mechan1cal cons1derat10ns,
but controlled: field sthdles to determine their benefits have not.
been made.. As others have stated (17,18) much more research is

' necessary to establish’ the validity of any suggested methods.

Meanwhlle, blomechanlcally based recommendatlons are worth conS1dera-;
t1on when counsellng a person about llftlng and carrylng loads '
The  preceding blomechanlcal dlSCUSSlon has con31dered relat1ve1y
~symmetric and slow 11ft1ng of loads, Symmetric llftlng, wherein .
~the load is ‘held with both ‘hands in front.of the body, is by far
the most common  method of handling ‘a heavy load, since it equalizes
the stresses bllaterally .on the musculoskeletal system. Sometimes

°<§—~——moderaﬁe-loads—are—llfted—asymme%rrcallyumwAlthough ‘the hazards:

‘7_'f1eld stud1es b1omechan1cally one must be concerned

“of such.-lifting postures have not been documented in controlled

- An’ asymmetrlc llft wh1ch has the personrbrlng the load up along

the side of the body, causes a‘lateral .bending moment on the lumbar -

‘column and also because of lordosis of the column, it produces a

rotation of each vertebra om.its adJacent vertebra. One laboratory

" study (19) indicates that disk degeneratlon most often involves

-the annulus flbrosus which is the structure that prOV1des 40-50% ‘_,’

of the” torsional resistance to twisting of the lumbar vertebrae

© With disk degeneration, 'this torsional resistance can be reduced to-

less than one-half its ‘nérmal strength, ‘thus. providing a 31gn1f1cant'

'magn1tude to strain a’ spec1f1c muscle of the many requlred to stabl-“

lize the column

u

“f'In general 1t must’ be conc1uded that llftlng loads along the s1de"'

of the body is to be avoided, for a person's arm. and shoulder
strengths are not well enough ddveloped to lift heavy. weights in

h:an asymmetrlc faéhf%n Moderate load lifting, -however, may be
attempted usjing a side lift, and therefore instructions and job®

redesign often are 1nd1cated ‘to reduce the stresses." Unfortunately,

*. Msafe' lifting Ievels have not been established for asymmetric - . _
' ‘materials handling.  This is a maJor problem in occupatlonal b10-[25~*f

: r

cmechanlcs

3

,Another llmltatlon regarding present knowledge relates to the

":dynamlcs of - load lifting. One investigation (14) disclosed that

'-11ft1ng a load between 6.5 kp«and 23 kp from.the floor to an eréct:

carrylng p051t1on, w1th the load aga1nst the th1ghs, resulted in-

R N
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" an’ acceleratlon effect that added between 15% and 20% to statlc !
welght about’ 100 msec after bBeginning the 1lift. Furthermore, w1th
' fast motions the ab111ty of the nervous system to coordinate the"
many muscles - necessary to stabilize the spinal column is stressed.
Electromyographlc studies (20,21,22) have recently begun to 1den— S
- tify the complexities. 1nvolved in coordinat1ng the recrultment of ' .
. the” back muscles o SUCEE

1t is hypothes1zed (17) that some low back problems are related
- to muscle fatigue, which further inhlblts ‘coordination of the
back muscles: Tichaueér (5) suggests ‘that unant1c1pated motions
o while trylng to catch falllng or tossed objects cause low back
.injuries. Clearly, dynamrc actions that result in high 1nert1al
. forces are more difficult -for one to control. Therefore, it is .
reasonable to suggest to people who are engaged in manual materials.
- handling that they move loads in a slow and deliberate fashlonl
- Good. ffoot .traction- and hand gr1ps on the load should be - sought
o and prov1ded at all times. T -

DATA RELATING LOW- BACK PAIN AND MANUAL MATERIALS HANDLING ‘

The precedlng section 1dent1f1ed some of the sallent blomechanlcal o
factors involved when-a person is l1ft1ng and carrying loads, which-
must be considered when discussing hazards and risks of manual :
materials handling with supervisors and, patients. From a. more .
- pragmatic standpoint, one must also seek evidence about the socio= - %

economi@d dimensions of the problem, as. well as about factors contri-
buting to the problem This -section presents such data and causal
factors :

, The serlousness of low-back pa1n in the work force in the Unlted .
~ States and elsewhere is well known. Estimates of the proportlon, -

‘ ‘of eompensable medical claims that are low back in origin range. -
. from about 15% for all: U.S. 1ndustry, based on National Safety
s Counc11)stat1st1cs to 30% for certain industries in Sweden (13) T

Snook and. Ciriello (23) report that the incidence rate appegrs
to be.-increasing faster than the rates: of other types of 1i; ur1es
As "an example, ‘they cite the statistics for Wisconsin, where1n '

_ compensable back'injuries . .increased-from 8% of all claims in l938 ,
to 19% in-1965. "It is estlmated that 30 million workdays were' lost . -
in Great Br1ta1n due to low-back paln 1n 1968 (24) Hult (13)
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'E%tlmafes that approx1mately 2 mllllon workdays are 1ost 1n Sweden o
for slmllar reasons.--; o - S - e '

:Lost tlme est1mates are not ava11ab1e for the Un1ted States " One
_estimate based on statistics of the Department of Labor and, Indus-
tries for Washrngton State was that more than one- -half mllllon days\
_ were lost 1n 1971 due to compensable back. 1ngur1es. ‘ '

_;To determlne the severlty of the problem I rev1ewed—the number of
_days lost by each low: back patient reporting to the Medical Depart>-'
- ment of a large electromics ‘manufacturing firm, finding ‘a mean of
"four days: per case. The d1str1butlon, however, was heav1ly skewed
. and- the mode "was closer. to two days per case.’ _About- 10% of the
cases were serlous enough to warrant lost time . compensatlon..

“Thé average tlme 1ost per patlent due. to the more serious’ compen— R
'sable back problems has ‘been reported by the Department of~Labor
“and Industrles in Washington State to average more than 125 days.
Similarly; Rowe (25). reported ‘the’ average time lost for all employees -
.at Eastman Kodak due tor 1ow back complalnts was secopd only to
“_upper resplratory allments B L
It is we11 shown that the 1ength of 1ncapac1tat10n due to ‘low back o
problems is 3-4 times greater if the person is’ engaged in heavy |
“Labor (26) Whether this 'is due to the physieian's reluctance to '
‘allow the person'to return to heavy. labor," or because heavy labor
.causes more extensive: pathology, has not be\n determlned
L " -A recent survey (17) of compensable low back 1nc1dents in Ontarlo
disclosed the distribution shown in Flgure 8. ThlS indicates that
once a case is referred for workers compenSatlon, it is serious
and probably w1ll resylt in more than 30 days- of lost work, dependlng
- on the diagnosis at the: t1me.' Also, for every compensable low back
\ _case perhaps there are 10 or more nonserious cases with 2- 4 days
1ost work that .must. be con31dered in the total problem." -

The" magnltude of the global med1ca1 problem is best: 111ustrated
k\ by -the following. Of 194. diagnostic groups classified by the - -
-Commission. on Professional and Hospital Act1v1t1es, d1skogen1c S
problems ranked as the. llth most important-reason for days spent |
‘1n hospltals in the United States, and ranked as the . number one -
‘reason-in 13 states 27). :
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VQ?HQ‘NachemSOn (28) estlmates that 70 80% of the world‘s populatlon
: “suffers from d1sab11ng 1ow back. pain at some tlme in their lives,

.

.Furthermore, a majority of these -episodes occur durlng the worklng;;}y
ages, ‘with the first med1cal ep1sodes most. often reported betweeﬁf;.g;'

the ages of 20 and 30 years (13,28,29).  The' age distribution of:

. the more serious. compensable cases (Flg 9) was descrlbed recently-
”jby Brown (17) - S -

"fLow baﬁs paln is recurrent in nature, ‘with eplsodes occurrlng ‘most
. " often every 3 months to 3 years, according to Hult (13)-and Rowe

(259, -Nachemson - (28) bel;eves that the: frequency of repeated ’
eplsodes peaks in the 40"s. The fact that most low ‘back patlents'-,
~ do not demonstrate consistent symptoms with time led Rowe and Morris®
" to conclude ‘that’ dlagn031s depends on follow1ng the progression
 -of symptoms with time,. 5 years often belng‘requlred to establish® .

a firm diagnosis. When such care is taken, Rowe and Morris belleve--“

that 70-80% of all recurrent or chronlc low back cases W111 be
’f;dlagnosed as d1scogen1c (12). R : -

»

Y It must be concluded that low-back pain is ‘a maJor source of 1nca-'
' pac1tatlon, sufferlng and cost. in the world. It tends to’ affect
. - younger people and is ep1sod1c but is: récurrent in nature, wh1ch
\5 , makes causatlon very d1ff1cult to establlsh SR e .g-'
'In fact to refer to low-back pa1n as an’ "injury' is not doing
-Justlce ‘to the complexity .of, the medical. problem In one-review
~ (30) only about 4% of the low back.patients were.classified as
" having '"trauma-induced" symptoms with a spec1f1c act assoc1ated
o ‘with the1r onset _ . j \ ‘ . .
"1.'Lack of a-clear temporal relatlonshlp between phySical act and
symptom onset has made it d1ff1cuL§/to acquire.statistics” which
- might confirm causation. Some hav concluded neither retrospectlve
 studies nor cross-Sectional studies clearly 1nd1cate ‘the spec1f1c"jj
- hazards associated with llftlng activities (23). erhaps ‘much cons:
,‘fus1on in the results of past studies could Have been av01ded if .
-the“activities. performed by . people were‘descrlbed with refererce:
to the biomechanical factors presented -earlier.  In-past- studles,
_jobs have been classified as heavy, medium or 11ght work. "With"
regard to low back stress a job- class1f1ed as light' or'sedentary
by traditional crlterla,.e g. calor1c cost of performlng the JOb
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f-fPhygical stress evaluatlonsﬂbf the jobs in the study were accompilshed

‘mvated by the p rson's JOb and whrch requ1red some form\of treatment

/ both
dthe frequency of the act®. He then compared these data to a. graph

—populatio
. strengths,
:and'lumh?r

.ﬂ , 1IMPO
the p051 ion ofyphe weight' relatlve to the person. /

:acapabll ties, LE> hergob anal st was able to normalize t
£

= T g T e

may requlre the.pers?%wto 11ft a IO-»or 20- kp tote box a few tlmes

lifting acts ¢o

: Md. prudu 1nJur&ous mechanlcal stnﬁsses on the -
-low back\<“ Yo '

"Q'" 3 . I o

,;_durlngfa work shift. “ﬁeggrdlng on body posture, such 1nfrequent

v ! : . ' . ‘h ’
_Recently, 1ong1t d1na1 studleg;have beenacompleted to pircumvent
the problems of 'ncomplete data about on-job. phys1ca%}§ct1v1ty‘

and' the time lag| between symptoms and job stresses.: Two Kuer& &

conducted in eight d1fferent ‘plants. Eaech plant. had a. full-time
phys1c1an ‘and a engl‘eer trained .in blomeéhanlcs to evaluate the -

. _‘jobs.  The studies invalved over 1,000 different JObS Performed by ' ff

1

975 men and woinepn. V1s-ts to .the med1ca1 departments were recorded_'?j
over a 12- to } Amqnth-perlod A low 'back incident was a .report -
.of low chk\pa n symptoms -and ‘signs-that wepbe- 1n1t1ated»or-aggrav“,~*7L

3.

Ll - s d

~ by -the fQ%}OWl g procedures. First, the industrial- englneerlng ._g .
and- job, clagsjfication récords were searched for jobs that had some ///
amount”

of manyaLgmaterlals handllng Thez: "candidate' jobs then: ¢
: A

were inspected by the blomechan1c3'eng1ne ﬁho assessed the y
‘various amouhts Hf - ‘weiglit handled in -the-j ‘how. far from the /
,persgg s.balance .point (forward foot) each weight was located at

he beginping and the end of the lifting or carrylng act and .

predlctlng the 11ftnRg capabilities of 97. 5% of men in the worklng
fbased on'a ‘graph considering models' of workers' muscle -

bdy balancé capablllty, preferred load- 11ft1ng postures 7

‘plﬁal column force capab111t1es (1 2 6) : '

¥ ’ . e
.The 'graph used in the evaluatlon (Flg 10) assumes. slow, well-oon-_
roLIed handling of tote boxes ‘with both hands symmetrically in.
ont 4T ‘the ‘body. Although it implies a 31mp11f1cat;on of the .
com§\§x1é9€s .of “load handllng,_;t provides a rating, ased on two
ang biomefhanlcal stress factors:.  the welght/handled and -

By usin Jthe g >h ~and dep1ct1ng a 1arge strong 1nd1¥1dual s
e job 1ift- | { .
ing str ngt data or all people 'If any combination of the load :

and\ioad location on- the’ job approaches the values 1nd1-'

_cated in the graph; the job analyst knows that only a very strong

R ) R o R ;'
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.and large peréonwéan handle the load. 'The Liffing’Strength Rating
(LSR) for each job then was developed; it is simply the largest

:

- value of the{following:,

14

N 1SR = -Each weight lifted in the job (kp)
- ~ ' Predicted lifting strengths for =~ '
| large/strong man in job lifting: |
R S positions - . ' T S
. .The value of LSR would go from zero, with little or no lifting
“required, to 1.0, with lifting_Such&that only a very. strong person
could perform the job. : IR - e
 In these studies lifting strengths varied greatly, thus allowing
- a comparison of incidence and severity of low-back pain and sother
musculoskeletal disorders. Figure 11 describes the results of
" one of -these studies, with the incidence rate of low-back pain
' being the dependent response variable (31). A strong positive
trend is indicated as the LSR increases. . In the moderate-strength-
., requiring job, where a-potential hazard appears to exist, weight |
lifting is_an equally serious hazard for both men and women. Males
. only were working abové ‘the LSR values of 0.8. "It should be noted
the female working on the moderate to heavy stress jobs (0.2 > LSR
- > 0.8) were, as a group, much stronger than.their_pounterpartsf
‘working on the low stress jobs. e

" Whea both on-the-job and off}the-job low back pain episodes were .
counted, the same trend in t¥e data resulted (31). Thus, we con*
_cluded the lifting of ‘loads greater than about 16 kp, about- 35
pounds,” when held in close’ to the body, or equivalent conditions,
._‘such as 9 kp between 50 and 75 cm'in front of the body, could be
‘potentially hazardous for some,; as indicated by the increased in-.
-jury incidence trates of the’working population studies. o

~ An impreséive‘result,is alsovpresented‘(Fig} 12) whenﬁéeverity' ‘
+ rates for both low back' and musculoskeletal -complaints are compared
“. .with the load handled requirements (32). It is evident that as '

the maximum load lifted on the job increases, the injury severity -
in terms ‘of days lost and medical restrictions increases. In génepdl,
' load handling of less than about 22gkp (50 pounds) was dssociated *
~ with few severe incidents of a strain or sprain diagnosis, but. the
63 - . .. T |
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“'heav1er 1oad handllng JObS were assoclated w1th many severe. Spralns
'301nt dlslocatlons and bone fractures _ T"»-_ .. .

”When the max1mun110ad.11fted is multlplled by the weekly frequencyf
"of such exertions, musculoskeletal incidents other than back. epi-
sodes increased in both thelr frequency and severity (Fig. 13)

“ This result-is probably due to a combination of load-frequency
,1nd1cat1ng 1. greater exposure to the physical stresses which
_could accelerate ' wear and tear" 1n.90nnect1ve tissue's; 2. more
potential for muscle’ fatigue;. and 3. greater probablllty of .
uncoordinated muscle action durlng a lift. - The fact that the Tow-
- back" pain - eplsodes did ‘not -show a slmllar result could indicate -~
that people with weaker backs do not expose themselves-to jobs

. requiring high- frequency, heavy ‘load lifting.’ Only people with =
strong, healthy backs mlght choose to perform -such 'acts, and they - -

might not 'be das likely' to overstress the back Thi evidence which

“'follows tends to. support the concept.

L4

" PERSONAL (RISK OF LOW BACK INJURY A

A maJor need in occupatlonal med1c1ne is to detect those asympto-’

matic people who are at:high risk of a future low back problem when

~given a job requiring manual materials handling. "A second need is

. to develop the techniques: necessary to accurately diagnose the

organic ‘cause of low back pain. The latter fopic is beyond the
~scope of this paper, although there are excellent discussions and

. analyses of the low back problem by- Armstrong,,Spangfort and .

others (11,13 28 30, 33) ‘?

-'leen that a person is asymptomatlc and applylng for a job requiring
manual materials handllng,-what indicates that he ‘or she may be -
'susceptlble to.a low back problém (34)? This probably is oné of

. . the most frequent questions asked of the 1ndustr1al phyS1C1an today
w'Unfortunately, the answer is not prec1se :

;-Low Back X- Rays-- : -

'~ Perhaps the greatest hope for detectlng ‘the hlgh—rlsk 1nd1v1dual
has been the use of .pre-employment: lumbar x-rays. In general, .
this was based.on the assumption that the force-bearing capac1ty
of the spfnal column when placed in many different configurations -
on the job 1is hlghly dependent on the radlologlc characterlstlcs

65
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‘of the spinal column segments as. assessed by detalled evaluatlons
" of the erect, relaxed column. Many clinicians have extolled the
I_effectlveness of such- procedures in reduc1ng ‘the frequency and
seyerity of’ low back cases in 1ndustry, partlcularly dur1ng the
.SO'S and early 60's (35, 36) o _ "o

'"Unfortunately,:ep1dem1010g1c studles by varlous experts (13 30

']“_37 38) have not verified the validity of x-rays "for employmenti'

screening ‘dnd placement purposes when used as the sole criterion .
for employablllty The major problem appears to arise’ from the :
faet that radiologic examinations often are part of a total "back.
Tprogram" for materials handllng jobs. Hence, incidence stat1st1cs

- disclose an improvement in the number[and severity of cases after

. the initiation of such programs, but this could be due s1ley to
- a more rlgorous screenlng process in general '

’trgUse of such programs often d1scourages people who have had back

-_problems from applying for jobs known to-have a risk of future

“injury (39). This does not mean that radlologlc evaluatlons are
necessary for employment -examinations. Im fact, with the current‘
. aim of ‘limiting exposure to x-rays, it would appear a radlologlc .
evaluation should be requested only if: the person s low back history

.. or medical examlnatlon raises 'the possibility of a ‘skeletal defect

which would 11m1t the Splnal stress- bearlng Capablllty

To sum up, the c11n1ca1 ev1dence supportlng the use of p031t1ve
radiographic findings for employment screening is weak. It is,
therefore, necessary to ensure that when a spec1f1c positive
radiologic finding-“is used to limit a person's employment oppor-
‘tunities, a good biomechanical basis is documented to relate the
skelétal defect ‘to the expected stresses if the person performed
the job. I my opinion, in on1y the grossest of skeletal anomalies.
does such a biomechanical substantiation presently: ex1st because

" the mechanical ‘characteristics of the -involved. tissues- have not

. yet been documented suffrc1ently

‘Low Back Med1ca1 H1stor1es-—

The a1ternat1ve to x-ray-based scréening appears to rest on atquir-
.ing a better history of low back health ‘and a better functional
'evaluatlon of the person's -low. back Rowe (25) has suggested that

v . ; i
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“the- s1ng1e most 1mportant fact when con31der1ng a. person for employ-
.ment on jobs requiring manual materials handling .is' a good ‘medical -
~history with concentration on 1ow back dysfunctions. This sugges—-
 tion certainly would. follow from ‘the data dlsclos1ng the recurrent
nature ‘of the episodes (13) :
-Support for the 1mportance of a, good 1ow back med1cal h1story was
alse acquired from the study by Chaffin and Park’ (31) cited :earlier.
In this longitudinal investigation, ‘those people who had a low-back ~
pain incident during the l-year study period had 3 times’ the’ number
~of prior incidents than those who did mnot guffer an incident’ dug--- )
'flng the study period. " As Rowe’ (30)\‘tates, ‘however, a person could
easily distort. his own medical history, intentionally or un1nten-.
tlonally, to acquiré 4 JOb :

o,
[y

Lordos1metry--: _
_Are there better ways to assess the funct onal . capabllltles of
the low back? One potential method being e loped by ‘Tichauer

(9) is called lordosimetry. This method reli®% on a device that
monitors the relative locations of the spine 'h11e a person holds
~a load for varying periods of time.  According to the initial .
laboratory studies, people having weak or abnormal backs. disclosé
a specific change in the. spinal column geometry when placed under
load. ' Whether this technique has application for predlctlng a
,person S susceptlblllty to future low back proéblems remains  to

be:proved, but it certainly demands future attention.

vaelght and‘Welght-- : : .

‘Often a question is ralsed regardlng a person s helght or welght .
as a risk factor in pred1ct1ng susceptibility to low-back pain:

. Three. separate ep1demlolog1ca11y oriented studies (13, 30, 31) have
. not. sugported the notion that fat or thin or tall ar. short people

U .are at higher risk of a low-back: problem. From the - biomechanical

standpoint, arguments can easily be made to support different: .=
hypotheses in this regard For 1nstance an extremely tall person
has longer load moment arms, thus 1ncurr1ng more torque at various
-joints .when 11ft1ng or carrying an ebject. In contrast however,

the tall person's lohger "links" enable him not to have to assume’
"stretching'. postures to reach remote obJects, thereby causing €;
less low back stress than would be 1ncurred by a short person

68



\
R
PRy

performlng the same task At the same t1me,'1f a- workbench is
"low, the tall person necessarlly will have to. lean forward more-

,73_°than the short .person, thus inducing low back static stresses of .

" In a slightly differep

-ga”hlgher magnltude than would be incurred: by the. shorter perSQn
X40).. | o =

In short, the selectlon of people for materlals handllng jobs, based
"on their helghts or weights.is not: well justified according to
evidence from 1nc1dence rates There is, however, the ever- present
“need to consider a person's. anthropometry in‘relation to the-
physical characteristics of the prospective workplace This con—.}
‘cern goes beyond helght and weight. All jobs -that' do not allow .
for a large range of anthropometric, variation in the populatiom,
as stated in.such reference books as. that-by Damon et _al. (41)
should be identified,.and the specific limitations should be stated
in the job: descrlptions The medical department ‘then should be
prepared to select ‘the approprlate people. Obviously, continued

. efforts should be made by Job redes1gn to e11m1nate the anthropo-
"metrlc restrictions. :

4

Strength Testlng-- ' :
. Some industrial phySlClanS have adopted 1nforma1 methods of strength

| testing to assess what a persga can hapdle 'safely. . One test is
to ask the person to 1ift a tote box filled with lead shot of a

- quantity that produces a welght similar to the .maximal lift on _

' the job. If the person appears to be capable of lifting the load
‘easily, he or she obtains the job. Several limitations of this

particular procedure are worth noting, however: -it still relies

on a subjective estimate of how well the person: handled the  load, -

‘and the judgment may.be difficult to- defend ‘Also, such-a test

has the inherent. danger of subjectipng a- person to a potentially
hlgh«impulse stress they cannot readily sense and control, due to

‘the dynamlcs of the tote-box liftidg act. R '

procedure Rowe (30) reported persons who :
could perform at st one sit-up were-less susceptlble to low-
back pain than those who could not. - Specifically, he disclosed
that of these people who lost -time fr%m low back disability, half
could nat perform a sit- up, ~but. of a. matched asymptomatic group, )
.. only 1ZA were that weak SO : e

b i
T

69

)



»Poulsen apd Jorgensen based-on laboratory studles (42) suggested
~that torso netric strength. tests be used to predict, a person's:
ability” to perform manual materialls handling JObS It is this -

 eoncept .Professor Herrin and I have pursued in recent studles,
(32 43) the results of wh1ch are presented here -

The flrst study 1nvolved the part1c1pat10n of more o 400 people .'
.-~ who were employed in jobs requiring various degree llftlng )
' strength. To determine this, the JObS werelevaluated to-determine

theirr LSR, as explalned earller - The positions of the lifted loads
hich generated the highest LSR were noted. .The peoplé on these
obs then were required to perform five separate 4-second isometric
ifting tests. with their hands placed as indicated by the highest’
SR -job elements (F1g 14). 'The specific testing procedure followed
e guldellnes of an’ ad ‘hoc committee on strength testing (34) ‘

LA standardlzed hand posltlon test also was performed w1th the ; '
hands 50 cm away from the ankle of the leading foot and 50 cm -
~above the floor. -The results are presented‘ln Figure 15. - The
‘'women demonstrated a mean. strength of about -58% of the men's. N
‘Because of the skewed nature of the dLstrlbdtlons,,the modal value'
of 12 kp for the females is 66% of the men's 18 kp modal value. lg
, These numbers® are in general agreement with Troup and Chapman‘Q4 s
- who reported a women's mean of 64% of the men's mean. Their: study,l
-like many_ others, was performed w1th young, phyS1cally actlve o
"subJects o o o AN A B
The absolute strengths demonstrated by the subJects of thlS study
‘are lower than would be expected based on the ‘earlier Danish ‘and
-‘Engllsh studles (24 ,44)#8 - This may be explained by a comblnatlon
of factors. First, the test procedure did .mot use emotiorial appeals
~often assoc1ated W1th past strength-testing procedures Second,
.. the strengths were averages of a sustained 4- second exertion, as
. opposed to- exp1031ve efforts often: recorded Third, the subJects
. in this study were of willely vaiylng ages whlle younger groups i
" have béen studied more frequently in the past. Finally, the hand
. 'positions simulated the lifting of .a large object and, as -such,
necessarlly decreased the person 's force capablllty, as dlscussed
earller : :
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The . male mean. 11ft1ng strength values ln thlS recent survey agree -
.’w1th those of Snook and - Irvine (45), who- tested a "smaller . group
of workers. . It is: worth. noting, however, that the variations. in-
~ ‘this ‘larger sample study are at least double ‘those reported in
.. the Snock and ‘Irvine study,, . Wthh has. been adopted as the)cq’rent
33{AIHA Gulde to. Manual Llftlng o TN

S s : : D e

BN . -

E It should also be mentloned that the earizerASnook and Irvine
" work' assumed -that the- American- female worker had a mean strengtl;p
of 70%fbf ‘her. male counterpart. However, a more recent. study :
_}_g,(47) indicated that, dependlng[on past phy51cal activities, s
s . -women's' strength may. average as .low as 43% that of ‘the strength of -4
L utbe male. It is Teasonable-to’ expect ‘that: if a group - of women
.were tested: who were. applylng for, or had held, jobs in‘an in="
dustry that. had much work requlrlng con31derab1e physical effort,.
.- their mean. strength values probably would be . .closer to! that gener--
':ally reported for men (1 = 70%)., X .‘“7' T T
s “'U*One could characterlze this as . natural” selectlon of people who
L accept certain types of ‘work; On'ﬁhe other ‘hand, if an industry
_ “]“ﬁ?fls selectlng;women from existing ‘jobs whlch require 11ttle physical =~ -
~ effort, their’ resulting strength values undoubtedly will be lower. '
Thl;gwas the situation in-the data reported .in Figure 15. . The ®.
. plaits 1nvO1ved were c1a381f1ed as "light" industry, even though
/.’the,people tested were performlng various degrees of manual mater-
" ials’handling.- The fact that the _pldnts.had a large number of |
.JObS involving: 11tt1ewphy31ca1 e fort, mostly held by women, tended -
-~ .to. form a population with proportlo ally.less strength for the -
”7women than reported in other studies) In other words, what a
. person has done and is willing to do P '
Ao e ]1mportant factor in predzctlng that pe'
in future ‘jobs. . -

e

{Of alL the factors.affectln trength certalnly sex 1s one of- the
- most - 1mportant ThlS prompted Brown (17) to gommerit: "It is
’-“generally agreed ‘that in over-all: terms a woman has about 60% of.
-+ the miscle capac1ty of a.man of 31m11ar phy31ca1 bulld Conse- -
e quently,qseparate standards for men and- women. are requlred "o .
' O s R s S I
-The fact that there is so much varlablllty in strength among both f\»
'sexes certalnly 1nd1cates the need for some type of testlng and
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‘wi_ip/acement pOlle, which has been advocated by various - leaders in
- the field-(46). The development and evaluation of 'such a policy -
‘was rgcommended at a. ‘meeting of experts discussing the causes . .
and prevention of low-back pa1n (12), and the follow1ng descrlbes _
oo my owh attempts to do th1s ' o ,_\. .‘"” Lo » RS

In the f1rst study, a total of 25 1ow-back pa1n eplepdes occurred
o durlng 17,430 man-weeks of exposure to- llftlng jobs. ' These created
¢ an 1nc1dence rate (on one *job) as high as 16 cases per 1,000 man-
. gweeks’ To determine whether the irmctdence rates for the various
T -jobs. were elated to the strengths-of" the people on the jObS, ‘a
]'TT%~54.rat10 of we1 h&sllfted orr the: job to'the average stfengths accord-
'15“ -+ 'ing*to Job' %gsitlm\-Strength ‘Test of workers on that job was formed
v ¢ This ratlogiwhidp-.“
.+ can be: thpufﬁ%% j

e

S DR -
ny lnvolved‘ln the study was:-not - follow1ng any
icedures L a great deal of Warddtion éxisted -in varlodh'
. _plamts. | In- general jobs with low strength requirements .
- (LSR smﬁg_er ‘than 0.5) were. Bopulated by people who demonstrated ‘ﬁ.
.. many t@ies the strEngths necessary to complete the Job, -Some of:
;?HEaV1ng moderate, to h1gh strength requlrements were popur
plated by workqgs with s11ght}y hlgher strengths than requlred on
the Jobs ' .

Slnce the comp
such formaI P

C , , e ot

‘Unfortunatély, hoﬁEber, some - of ‘the hlgh-strength requlnlng JObS
”;femployed peopfﬁ who did not: demonstrate isometric . styengths equal

-to or greater -than the welghts being 11fted on the "job. - These.

:workers during’ on-job lifting we¥e being subjeeted- to physxcal =

stresses they demonstrated were unacceptable to ‘them jn the Medieal
_ ;StrengthVTests "The questlon ‘then becomes,."Do these overstressed
" pedple have.a h1gher incidence- rate of low-baék .pain than those

-;1,1f}“?not so. Flghly stressig relatlvgg fithelr capac1t1es?"';'

: ﬁBy d1V1d1ng the, JOb strej¢;;37:’:;p;‘“t5 three groups, lﬁe “unider-’
_ g Q‘stressed ;ﬁf7>‘ angd -gver- stressed and comparlng .
e the 1n§}dence rates of jf¢ufgbkf.\ -fe,lsodes for each an 1nd1batlon
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of the 1mportance of muscle strengthéas a protectlve factor is-
determined. Figure 16, presents. such a comparlson for: tbe first

 study. What is. 1nd1cated clearly is-a sharp -incredse im the meanf
‘low-back" pa1n incidence rates for those-jobs’ populated by persons -

" who did not demonstrate. suff1c1ent strength to.equal or exceed .

that required to 1lif the wee?ht that generates. the - hlghest pre--"‘

dlcted‘stress on the
r"ating{-, ' . ¢

the welght that deflnes the Job'

‘Becayse of the 1mportance ‘of th1s résult, a second-longitudinal '

study‘;as undertaken to determine if strength testing was des1r-ﬁ
rotect people be1ng placed.bn manual materlals handllng
study included.550 workers: in both light and. heavy

industries
before bein placed on their. jobs. . Only workers g01ng on jebs.-
~havingan LS
cluded Me'1ca1 follow-up on all people contlnued for 18 months

Once again the. data were stratlfled using the Job. Strength Ratlng
techn1que -to- prov1de ‘three groups. Th1s ‘time. both incidence rates
“and severi ty rates were calculated The- results are deplcted 1n
Flgure 17 v g ks -

i 7

As before the 1nc1dence rate of back epxsodes were found EG“EE
~almost three times h1gher in thHe over-stressed group than in the

close' to~their max1mum,strengths however, demonstrated a higher,
‘though not statistically significant, rise in the mean 1nc1den¢e
"rates compared to the under-stressed group. The sever1ty rates-
. rose only 1n the over- stressed group L e :
When other types of mus loskeletal problems were- evaluated the
- Job Strengtﬁ*Ratlng dlé%got correlate well.: However ‘when’ the
,‘rating ‘was multlplled by the frequency of weekly exertlons an
_ 1ncreased incidence and severity rate resulted. -The: conclus1on
'1s that overstress1ng persons beyond ‘their demonstrated streng;hs
cannoé be tolerated by the. musculoskeletal system, espec1ally _
when' such exertiong.are performed more often than about ‘100 t1*es
each week : °f ) 'i\ ' : S S

.

of 0.2 (about ,a 35-pound lift) or greater were 1n—r5f

- All persons were strength tested as described earlier

S under-stressed. ~ The people who were found to be worklng reasonably

£

N, -



'_‘A o .."’ .
. ) .. »
- N . / , l‘.
L ) . 4 K -
Ry . . ' -
‘ ) . f.’*-
- a2
. . _ 0 :
. ; [V v
» . - o, o ' .
. . -g o °
. A @
N : S e X / . . oo § )
B v - - . i “
IS T
2.5— - o
- o . _
e ’
. ' ' M o .
° Mean Low-back o o =1
Incidenceé Rates ! -
. for Jobs in each L : -1 ..
Strength Ratio ' 3 gp——0o17@=F " P t .1 Y,
. Group -~ o = LA -
- C o o
8 & .
v LL‘J "d . . 1 . ’
0 : -
’ — 3 ‘w
& 5 a A+
- © ¢ el . -
o prd L
\ - o a
. ) 2
. .. . woL A. L~
9 v 3 1.1
. op— % - T £ S
Z 8 ' ¢
‘ e g Pt :
/ ' .
. - . o /
. . 0.54— e { X
B " \ / - “/
. . . N o [~
™ 0 MA / . AI‘L / : P \
. 14 4 Y " \mfia o
_ ~ 0-0.5 0.5-1.0 Over 1.0 S
- Job Stfength P.&:‘ios - _LSR Weight L'..fted gn Lach Job !
‘- A7G. .STRENGTHS OF EMPLOYEEZY -
- Y . ON JOB from Job Position
Strength Tests
, . :. s . e, ‘ . "
L S £ m
’ . ’, . .
Figure 16: Job related low-back 1nc1dence rates for jobs requlrlno
A ‘various proportions pf the documented 11ft1ng strengths
- "of employees on the jobs. N
) o ' ° LN
' f‘ E "‘.v: ‘.
"’b L ) -, v N .
4 ) kN - \ \, "
76 '
o "
- ’ : .
, . . . L Lo Lot
< . '86 l @ H



" BACK INJURIES vs. JOB.STRENGTH RATING .
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'H.Manual materlals handllng act1v1t1es are assoclated w1th the largm

- effectiveness of. -past preventive measures. - Most of. the
low back: Symptoms have not been defined, and a great dpal of re-
.search st;ll is needed about this maJor health problem. :

_-est number and. most _severe._ types._ ochob dlsabllng injuries in in-
'dustrles throughout ‘the world. One of the major medical concerns
is to reduce the frequency and severlty of low'back cases associated”
with manual materlals handling. ' This papex presented some ‘of ‘the
.=b10mechan1cal ‘and: ep1demlolog1c factors associated with low-back . _
" pain.-.Since perhaps '70-807% 'of the world's population suffers from S
at- 1east ‘one dlsabllng low back eplsode, especially involving ,

younger workers who can be affected most-of their working 1lves,;.-f

employers should be contlnually concerned The evidenc l&ndlcatlng
an increasing incidence rate also raises ‘questions rega-ﬁ g the

/

when handllng even a moderate load. -Also, safe" lifting" postures
are not easily ‘defined. Recommendatlons of such” should reflect -
concern for the person's muscular capabilty and JOlnt moblllty, <

"as well as for the 31ze of the object and its ‘positioning relatlve i

to the body S : _ , . L "

g.Blomechanlcal con31derat10ns 1nd1cate that obJects should ‘be- broughk
“‘in as close to the body as possible before 11ft1ng “If,small, the-

. object should be brought between the legs using a squat leg lLft |
~with the torso mear vertical. If the object is too large to pass

between the legs, the'person should position his feet ‘as close to -
the obJect ag possible and lift w1tB’a stooped back as opposed to

. the’ squat leg life. | ) : : . - e o

g

N “‘ - .

u_From the blomechanlcal standp01nt ev1dence shows 1n3ur10us levels f“
of mechanical stress can be 1ncurred w1th1n the low back: of a person,:

When performing'lifting, hyperflexion'of the back“should be avoided: -

- Th addition, biomechanical considerations indicate ,that asymmetric-:

or lateral llftlng may be more hazardous than- symmetrlc lifting

. in front of the-body. -Also, fast Jerklng actions can. multlply
. low back stresses and are more: hazardous than slow, well controlled
‘motlons.\il_ - o e L

af
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.'Unfortunately, the above recommendatlons have not been well vall—j7'

' dated in industrial field studies, dué primarily to a lack of

. ,leomechanlcal descriptors of the tasks being performed Two
. -~ ~longitudinal studies indicated that the lifting of even 16 kp -
" (35 1bs.) ‘close to thée body doublés the incidence rate. of 1ow-

back pain cases, and lifting loads over 36 kp (80 1lbs.) may resultdn"

¢ in 1nc1dence rates that are 8 times.that of the more sedentary’
'_.worker Sever%ty rates also 1ncrease greatly with hlgher load
.j11ft1ng requlrements L o REER T
| N ST S J IR 3 o
MaJor medical f1nd1ngs indicate that whe procedures eglst for" :
. L
 bigm chanlcally rating mat %1318 handllng requirements and for *
wrigdrously evaluating employees, reduced numbers ‘and severities
E Aoy back cpmplalnts could be obtained. ' More Spec1f1ca11y, the
g 03\a good medical history and physical examinatiom, with™ =~ ' .
€ gsis omn evaluatlng those spec1flc funct10na1 attrlbutes related
1;”to.__e physical ‘demands - of the JOb appears to have the hlghest
‘merit. Because lifting strength. capablllty is a major. component
\%n materials handling, the testlng of this. human attrlbute as.
‘part of the medical examination is probably 1nd1cated in preference
. to other functlonal tests oL e .

! . - A L . . C . -
: e - : ! S !
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 DEGENERATIVE DISEASE AND .iNJ-‘URY O'F, THE -B"ACK -

Epldemlology and leferentlal Diagnosis in _
Ingurles and Degeneratlve Dlseases of the Low B;kk

- Eugene Nordby,

A .Epldemlology ist deflned in the dlctlonary as "the branch of medl-_--,ﬁ,
.. cine dealing with epidemic’ diseases.". Epldemlc is- deflned as |
| "affecting at the same time a large number of persons in a loca-
lity, and spreadlng from person to persons or "a rapid spread
,or increase in the prevalence of something'. AtGreek word epi-

. demia, means ''staying in one place, among the people.' My ,

' . linguistic analysis suggests ‘another meaning of "demi" f"’"half"“
~which is about the accuracy with which injuries and degeneratlve
dlseases of the low back can be deflned :

. ~

li.[f,f,Exact flgures on’ the numbers of- annual back.anurles or affllc--

: - “tions in the U.S. A are hard to ‘come by, for there.is no central

- reporting agency. . The Bureau of ‘Labor Statistics estimates that °

‘eight million persons w1th mechanical difficulties of the low

 back annually seek care, .Two. hundred thousand of these 1nd1v1-‘ N -
duals had surgical treatment in. 1974 Lo s o - |
e o In 1976, records of 2 600 neurosurgeons 1nd1cated they performed

117, OOD ‘operations. on the back. That would leatve 83,000 procedures /

for about five times: as many orthopedlc surgeons. It has been f

- estimated there probably were 450,000 back operatlons in_ the U.S.

oo in 1976 Interpolatlon of data comleed by the Nationdl Dlsease

'+ .+ and Therapeutlc Index in-a Btatistical profile of the practice
‘characteristies of orthopedic¢ surgeons places 28,000 patients
with batk complaints under -treatment by orthopedlsts each.day
@f the year - :

h‘Itcas ‘estimated the actual medlcally related expenses are $18 OOO
.per patient, while the a sociated losses of . 1nterrupted income -
. . and related benefits arei$22 000. Using those figuras, just the,
"ba cost of, the 200,000 'operative procedures would be 8 billion )
- dollars. ,In, addltlon ‘much mohey is. expended on nonsurgical treat-
ST [ment appl;ances, Spa membershlps, medlcatlons, and so forth.
T T T S ‘3'1"'~"':YL#.,
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Auto crash storles usually focus on deaths, whlch are . easy to
* count. C But a new study by the non—proflt Insurance Institute for
. nghway Safety explores what is, in some. ways,'a more horrible _“i"/*
- and costly toll: cr1pp11ng splmal cord injuries.  In an average
year, the. spinal cords of 5,300 American drivers, passengers,
. and pedestrians are. severed and the majority survive but without
" recovery of functlon continuing to be parapleglc or. quadrlpleglc.:
The cost to taxpayerS' for their medlcal care is ‘almost 1 brlllon-*
dollarﬁr_ The Institute suggests. that one way to'reduce this toll
is to ndate pgssive prev@ntlve measures ,in all new cars. Another
is to observe the 55 mile an hour speed 11m1t. Yet another is-
- to refraln from- dr1v1n§ after dr1nk1ng ' , :
_'Predlctlng thos who may develop back pain in- future “work- has
' jbeen an aim of dustry for some time. acNab and LaRocca showed
' pre- employment X-rays are (of no help in ‘%ognostlcatlon. ‘Rowe . . &
reported 56% of workers at dge 65 had received treatment for s1gn1— -
ficant back trouble. No increase in pain is noted in Scheuermann Sx
- disease--juvenile ep1phys1s1t1s, ‘or apprentice round back in Eng-
- land--after adolescent age-is past. Lordosis beyond 700 predi-

”;l cates an 1ncrease and llkellhood of future back’ paln. Leg 1ength

“but a later d1screpaﬁoy of 2 ‘cm after a; fracture in' an adult will
often give trouble. Scolifftics show. 11tt1e ‘or .no difference in ~
- dévelopment of future back aln, as. compared with that, 1ni§he general
populatlon. | S ‘ » A
The best'single predictor of back trouble according:to Wlltse, is
previous trouble, or previous surgery on theylow back. As Winston v
Churchill spoke phrases on another topic whifh seem to apply to
back pain: ""It's a riddle inside an enigma wrapped in a mystery."

In sum%ary, the dlfferentlal diagnosis of ° low back injuries and .
- degenerative diseases includes mainly the separatlon of those
| W1th\hern1at1ng icleus pulposus from those with hyperﬁrophic ,
.arthritic changes, acute or chronlc Btrains or, sprains,, fradtures, ¢
o rheumat01d spondylltls, and tumdrs.~ RS -_; AR SR
"« In.a study of rlsk factors in the development of hernlatlng lumbar T
‘1ntervertebral d1scs,;Kelsey and Horly found thatrthe dr1v1ng of _
- motor vehicles increasés risk.. People of eitherx 'sex who dr1vei,
" 'car§’ regularly were more apt to‘develop an adute’ dise hern1§t10n¢
“than . those.who d1d not drlve : Men who Spent one-half or more of




. . ~ - . N '." N . -

"< their tlme on thelr JQb dr1v1ng are three times as- llkely to deve p f7'*

drsc hernlatlon as those who dd not hold such JObS.V ‘fd'.o_ e
Truck drivérs ‘are partlcularly prone to develop disc problems un-

_ ' related -to lifting, The relatlve risk with sitting while driving oo
is nearly twice as hlgh as with sitting in a, chalr.' Dr1v1ng seems "
to be productlve of L4 lkeyel dlSC problems, rather ‘thian those at
- L5- S1. “Back pain i@ pred1sposed subjects .is more likely to occur

~ - in sports,car type Seating with the legs almost stralght in front
rather hhan lp seats deS1gned mdre llke a cha1r.
The d1fferent1a1 d1agnos1s of causes of low back paln and sc1at1ca-
can be v1ewed s ¢ a 11st of varLous pos31b111t1es (Table 1)
'Table-l. leferentlal dlagn951s causes of )
o low-back pain and seciatica -
Protruded intervertebral disc.. T T
. Hypertrophic arthritis of the lumbar Splne '_ﬂt?"”' s
: Rheumatoid spondylitis§ N I |
Spondylollth1s1s SR - : ' i
_ Spinal. cord, nerve root or sc1at1c nerve tumer. - Sy
( Intervertebral space 1nfectlon -3 ,‘ﬁb C e SR
- | Bome tumor ., 7 . L T EREE
ﬁ'ﬁ;f YA | v Oste01dosteoma. -
) Cml T Eocenelphellcoma e _ R
PO U Primary malignant.tumor . - = R )
" | Metastatic malignant tumor ' | | _
, ' Multlple myeloma - ' Cow _ﬂ,. '
L Hypertrophlc arthrltls of- the h1p N R
- | ~ Paget's diseage e |
B . “Neuritis, espec1ally dlabetlc neurltls ] -
' Psychoneurosis =~ Mt o ne
_ - ‘Malingering PAE - v SR R
P L Septic larthritis of the sacr0111ac JOlnt .. N b
EEE ' Twisted, ovarlan cyst. - | ' . ;»"' ,
TSR Pelvic endometr1051s_a T e
N :-;*t;"g_. Glomus tumor . - A S R ,
oo, .0 :.0eclusiye disease: 1n aorta or 111ac vessels LT
f-’\ﬁw' Splnal/sten051s - ‘ g P
o w 3 - tebral bodles g{vprocesses DT Y
d i “‘ﬁ ins Ty o . : Y .( g R I;‘{' ‘
IR 85 K ‘
; o ]
g it 1{; S
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,7/7 of the low back, not conS1der1ng tumors, infections, , metabolic -’

I

A

-

L 9

,,‘_ﬂ-ngttorney S R

:’Ordlnarlly, it will be poss1ble to arr1ve at a. reasonable aSsess-u"
- ment - of the ‘cause of the trouble with a good hlstory, phy31cal L
_ ,examlnatlon and roentgenograms of the lumbosacral splne,, Reflne-‘;
., ments in twﬂﬁdlagn031s ‘may. depend on. sPeclal tests.” dt-is fa1r~”J'
- to state that more mlstakes are made from not -Looking - than from

B ‘and so

:ﬂfactdr Hypertronhic arthrltls of the.hip as the cause of 1eg

R : .
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We w111 11m1t our attedtion to 1nJur1es and degeneratlve d1seases'

d1sease , and. pelv1c ‘disorders. Whether psychoneuros1s -and malln-\\a
gering is secondary to 1n3ury depends on the psych1atr1st and '

. R S
Lo~ ’

lnot know1ng '1A¢" CoN , LT

1t may be helpful to dlfferentlate posterlor d1v1$1on Syndromes

from anterior d1v1S1on .nexve. root syndromes in. categorlzlng patlents
whlle‘keeplng id mind /tHat . ps; chogenlc ‘symptoms’' e€an mimic disco-

genlc symptoms qulte uratefly, Etlologlc fﬁctors 1n posterlor :
division lesions. 1nclude AR e . e T
v vstralns such:as postural or. 1eg 1nequa11ty, Co '

- sprailmns at llgamentous and tendonous attachments fﬁf"
tension states, Y - . .
mg bony.- jinjuries of vertebrae and the1r procesSes.,”_
‘Radiated- pain in thesé situations i not a true referred pain but
is what Luck calls ”reflex radlatlon " which has less sharply de-

fined bomndarleé- is more varlable in extent, and is 1ess perS1stent
. Co A-_.-s-.}. - Tk

. o

posus ds the most cjommon colirse; ,but" tumox? of the- $pfna1 cord,’
nerve root, or peripheral nerve need to be*excluded as well as
some | 1nstances of hypertrophic arthritis 'of the. back of hip,

Anterlor division 3%pdromes lnqlude the- hernlatlng nucleus‘pul--

,spondylolyS1s » §pinal sten031s Yo} occluS1ve d1seases of the aorta

-and 111ac arterles

N ¥

Of help in the dlfferentlal dlagn031s of back paln is the fact

.. that radicular pain-is usually linear and’central pain is more

of a diffuse ache with somé sénsory ‘diminution. Tumor pain is .
often severe at night durlng reft wh&le dlSC pa1n when it occurs
ight is often secondary to movement :

Nv, . f . B CL '°- -' R .A"’

Cad ' N

In attemptlng to dlfferentlate degeneratlve arthrltls'paln from :

*dlscogenlc pa1n earky. mornlng{stlffness may - be of help, but th1s

is often .not . conclusive. Frequently, a trial ef anti- inflammatory
'med1cataon for 10 days ahd the response to it can be a deciding

-
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_.'paln can sometlmes.be determlned by 11m1tatlon,of th motlon and
paln'on extremes of motlon espacially of rotation, - but” also ‘by.-
'the addition of Kernig's tests to straight leg ra}31ng ~rIncreased '
.paln with thls maneuver should 1ncr1m1nate nerve root pressure \\ :
'u“Rheumat01d spondylltls can attack a seemlngly healthy youhg - or.
" adult male’ complaining of back pain with or without'sciatica.’
Often the pain W111 be dorsal initially, and- 1ater it may be: + °
accompanled by di tion of chest expansion.: Roentgenographlc R
- evidence of. sacr0111ac JOlnt destructlon 1s ‘helpful-in dlfferen-.
‘_tlal dlagn031s. T _ S
”Splnal sten031s ing the 1ower 1umbar area. and occlu81ve'vascu1ar3
. disease may be difficult to: dlfferentlate.c11n1ca11y, 1f yascularf‘qw
~deficit is -apparent . in one or both extremities. Symptoms of in-
creasing pain and‘numbness of the lower extremities with decrea31ng
amounts- of act1v1ty may be present in both, While roentgenograms
' .may be helpful in. showing aortic or iliae calcification, of spinal -
cord narrowing, it is uspally necessary -to indlude vascular stud1es
electromyography, and myelography to be definifive in the dlagn031s.u
Spinal f1u1d determination can, of gourse; be ‘helpful in differen-
tiating tumors and disc protrusion,/since the spinal fluid prote1n
is seldom above'BO’mg or 80 mg ~per 100 ml in the 1atter.

o

'Routlne roentgenograms can be most helpful in determlnlng congen1ta1 o
anomalies, pedlclefdefect‘of spondylolysis, hypertrophic changes
- of spondylosis, changes secondary to fracture or 1nfectlon, tumor,
or metabollc dlsorders ‘ , v R RN
Demineralization of the 3p1ne osteopor031s, is a source of dlS-.
ab11ng pain of 1n31d10us onset, which is seen mostly in mature
females and can cause back pain. and/or sciatica of,excruc1at1ng
severity accompanled by compression fractures, rib fractures %and
the like due to nly*normal muscle tenS1on., o : o :

. It is clalmed tha 'ZSA to 50% of a11 back pa1n includes a psvcho-~

.~ logical factor, either as. contrlbutlng cause or as, the eXc1u51veaﬂ
‘cause of ‘the dlsablllty 'Since’ I am neither a psychologlst nor.
a.psychiatrist, I feel it' incumbent upon me as:an orthopedigt to .,

. . make doubly certain that I am unable to find an organic basis for .

. .complaints before I label them psychologlcal Know1ng that both .

' factors may be present often presents a challenge in- dlagn031s.‘ |
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fand treatmqpt ‘ We do use the Mlnnesd%a Multlpha31c Personallty

‘Inventory (MMPI) as a’ screenlng dev1ce qand it is often helpful
those patlents with' hysterla
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,c?‘rf'_r,_~ DEGENERATIVE DISEASE. AND INJURY oﬁ THE BACK o

Q . .j

Radlol_glc Examlnatlon of the Lumbosacral Splne_' ;lﬁ_pltﬂ

",b. Lou1s Gllula MD

"t S ” ' . | N P

- RADIOGRAPHIC ANA

.- _ | _ . , CRO
Before - show1ng you ent1t1es that may be seen on 'a routlne radlo- N
'graphlc lumbosacral spine examlnation I would like to.review .;f~”f'
. ,brlefly the radlographlc anatomy’of the normal splne “The. ver?
' ‘-tebral body is normally copcave on its anterior and lateral
- margins, and its superior and. lnferlor St rfaces, or ‘end plates
are flat.” Two pedicles arise posterlorby from the body and .
. comnect the vertebral body’ to the posterlor eleménts: = The ped1c1e ‘
‘unites the body to a. posterlor bone mdss, of which’ the' superior . "
. andd" inferior extensions are theQSuperlor and 1nfer10r articular”
" facets. -The bone bretween the superior, and " inferlor articular
fackts is- the pars interarticularis, or. the “isthmus. Two broadi .
“ . bony structures extendlng medlally from the facets to join the:
“spinous process are- thelaminae) and, the transverse processes
“extend laterally from the superlor artlcular facets at ‘the level
K.of the pedlcles. ;gl,- S e IS S
o , . L
_ The 1ateraf borders of the sp1na1 canal are; outllned by~the pedl-
ffcles on the’ antergposterior view., On the lateral vteww,the pos- '
-+ terior aspect of the body forms the anterior margin of the sp1na1 s
canal, and the anterlor surface of the, lamlnae .and .the base’ of 6w7'
”the ‘spinoys process form the posterlor aspect of the splnal canal ,

e

- As is. best scen in a 1atera1 radlograph the 1ntervertebral d1sc
_'spaces are the same width or become progre531ve1y wider between'

- Ly and L, and should not ‘be narrower than the disc space above._;ﬁ
| *The Lg - S3 disc space.-may be narrowed up to one-half the W1dth )

i . of the above disc space without belng abnormal. - Qur routing, {f*' '
. . . lumbosacral splne,v1ews include anteroposterlor lateral, both‘ -
o "'-oblaques detailed lateral of the Lg - S dise¢ space, and\an antér-_. '

o oposterlor ‘up- angled View to proflle the L5;4 S1 space. Optlonally

' stress views in lateral flexion and extension, and in anteropos- .-

.- terior. 1atera1 bendlng p031t10ns, may be obtalned SR ..§,~

. S R . . w ' ) . . ' . ) . "‘ R :..';. .
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e ’Many cpngenltal abnormalltles and normal’ varlants affect ‘the lumbar
AN spine,’,but, I- shali show you only: three -'Splna b1f1da occulta,_
Q,=*'¢ hemlvertegrah-apd unfused‘lnferl' . artieular facet apophyS1s '

o ' Spina biflda, refers to-a defect in the vertebraL ‘arches, through™

" which spinal membranes WLth or” wlthput dura an/ 'its contents may .

_ _.‘ﬂ protrude. Patlents with 'this ‘type of, .defect may - have neurologlc,‘

o s symptoms\fmsﬁ‘né”biflda occulta, (SBO) has a défect in the verte- .- L

_ ) ’ “butythere is little. 'of ‘no- protru51on of - sp1nal membranes “
RO through th1s dﬁfect Occ351onaily, the site of 'this defect ihay .
R betldentlfled on the overlylng skin by, the presence ‘of a dimple. ';, ¢
{*-;J' 0¥ 'a Hﬁd *,Radlographlcally, SBO 1s most common at L5 Sl;'and '
an Less common® aj~T12 - Ll levels. S e |
. u;\ ) . é{ N o g . S N R . ; K ; ,_T._

A hemlvértébra 1s?a bone comprlsed of partaof a vertebral body ’ .

and posterlor elements, whlch‘may be separate or fuﬁe to an . -7, )

~.adjacent vertéﬁra.- -This extra wedge of+ bone" between EW adJacent N
_ vertehra creates a sc011051s due to.the addltlonal bone on oqp
" 51de of the vertebral column ' v '

ACQUIRED ABN@%MALITIES : *‘,[-a; 'f[{j*,f,” ﬂ;ﬁ‘}"?‘ . 'fe.V.ffVE‘iF

¢ o . . . N . B . N . e
\') _, ., Y e . ﬁ . o A 5 A L
p

'shahl p@esent Schmorl's nodes, degenenatr' condltlons of the - .
Splne leS‘ pace’ 1nfectlon, spondylollst~e is, 1sthmus defects, e
A (”spondyloly is!'), dlffuse 1d10path1c skele ‘al’ hyperostOS1s CDISH),‘--»
. and ankyios1ng Spondylltls W‘Igﬁfj L A S F_y:xkzvlé_J__ A

‘ 'k L R R T ',i_::- ‘, >3 »l
o SchmOer% nmdes are frequently seen throughout the thoraclc and
. 1umbarﬁsp1neu These are defects in the cartilage end plates: of

o vertebral bodres through Wthh dlsc-materlal hernlates. One

> congélltally are weak in these 1nd1v1dua1s and mlnor stresswligﬂﬂ o
' . causes disgg: hernlatlon through the weakened area, resulting 1ﬁ“‘, L
. the* typlcal radlographlc -appearance of a rounded defect-in the S
~ end’ plate.w The nodes may occur anywhere on the’ ‘superior or. . w
. 1nfer10r surfaces of the vertebral bodies. They are usually ST~
pﬁomatlc and W1¢hout clinical S1gn1f1cance but some.physi= -/
+ " ciangh feel” ‘that at; the time the nodes’ formed; .the. patlenf had %"
"L §hme drSCOmfort When vertebral end plate defects are sharp and
.« at rlght,angles tq:thﬁ d1sc S1ckle cetl anemra is-a main -
G conS1d%ratlon SRR e et s T -
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| DEGENERATIVE SPUR FORMATION ]’ﬁfg*a,r e u\f

: As we walk erect, d1sc materlal normally compresses and bulges
outward; and llgaments that are attached to the periphery of -
‘"_the vertebral bodies may be s11ghtly elevated. Mlcrohemorrhages-;
. may occur unhder these elevated llgaments, and bony’ spurs (spon— ‘
"dylos1s) may- develop, even ‘in_ the dbsence of a, degeneratlve disc
process., Welght begring compress1on forces cause some of the =~
,vlfluld to be expressg¢d from each. 1nterverte3ra1 d1sc, so that dally
0 lwe actually lose. a small amount of helghti In normal disecs,- the
‘ . fluid is, regalned ur1ng sleep and rest,. -

':-Degeneratlve spur formatlon 1s found most. commonly along concavev
portlons of ‘the splnal curvesﬂ as along the anterior thoracic,
~:spine seen on the . lateral view of a routlne .chest examlnatlon,.-
QT along the coneave 51de of a- scollotlc curve, Degeneratlve
'i[spurs are- usually ot assoc1ated W1th c11n1cal symptomatology,
'..other than decreased range of motlon. PR

P

] ‘-h-

DEGENERATIVE DISC DISEASE .'?;;w_’“"fﬁf. o ",.:‘ff'

ST . P i D.

fDegeneratlve dlSC d1sease develops when the d1sc loses its struc-
"turallllntegrlty(and beglns to degenerate.. As it degenerates, .
‘the .patient may’be asymptomatlc however, disc elements may.
herniate witth or through & weakened annulus -brosus, 1mp1nge oh.
.f-nerves, and’ produce neurologlc symptoms.‘ Aé the disc degenerates,
.+, it loses-its: cush10n1ng effect, -and- the di space may narrow 'x‘wl,
"Wlth subsequent reactlve changes of the oppos1ng vertebral marglns.

i

-pReactlve bone changes may be manlfested as. spurs larger than in ,
" an asymptomatlc person, since the degenerating disc may bulge i
. even more; elevating the adjacent llgamentous structures with ‘
. more m1crohemorrhage and osteophyte formation. Bony scleros1s

“and thlckenlng of; the opposing vertebral margins may. be present

to a minimal or ta a very extensive degree._ An add1t10nal feature‘
“of degenerative disc. disease is ‘the presence of a vacuum pheno—T
‘menon. With degenerated dlsc;materlal there may be 'a potential
space within fissures in the disc, which when distracted, for
instance by hyperextension, fills with gas.  This gas has been..

“analyzed (1) and found to be 90%-92% nitrogen. = Inert nitrogen. _
_ ‘1read11y ‘goes into and out of solution at’ the t1ssue level where & -
,f 1t is - more avallable than oxygen or carbon d10x1de ' C

~
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Reactlve changes of degeneratlve disc dlsease involve both 81des

. of a disc’'space. 'The cortical margins.of_the’ vertebral bodies . .
are usually 1ntact although they can be very irregular. - wLhis .°“

‘can serve to dlfferentlate degeneratlve disc ‘disease from disc .
spacé infection. Dlsc space infection often has striking disc

.space narrowing, but ‘usually there also is. cortlcal destructlon
.W1thout hypertrophlc Spur formatlon _ﬁfv _.‘,' o :

'fJDEGENERATIVE JOINT DISEASE (OSTEOARTHRITIS) ,
. o RN L o N
'Degeneratlve JOlnt dlsease is.a. condltfon where synov1al 301nts

L undergo degeneration with hypertrophlc bone formation and scler051s

of medullary bone. -In- the” lumbar- spine,. the . Synov1a1 ‘joints are
the apophyseal, or facetal JOlnts Occasionally, degenerative

~ '~301nt disease may be present W1thout gross -radiographic degenera; .

. “tive disc disease, and the ‘oppostté may ‘also-occur: =degenerat1ve
disc disease may be.present without gross radlographlc degenera- 7
tive joint disease. . However, they«generally occur ‘together.

.Reactive bone formation. may be very prollflc and. indeed at. tlmes,f"

jhypertrophlc bone formation.along the apophyseal joints .may  °
, ‘s1mulate a. fracture of the facet. ‘With knowledge of “this possi-
‘ b111ty lamlnograms may show that the facet 1n questLon is’ 1ntact

SPONDYLOLISTHESIS ‘f

seal degeneratlve joint disease in the absence of an 1sthmus defect
With increasing hypertrOphlc ‘bone formation along the margins of
the facet spaces, and with associated llgamentous ‘laxity, the
- vertebral body above may move forward. ™ An addltlonal feature that
appears to take place is’ alteration of the orientation of the
facets. Ovef the years, the normal vertical orientation of the
‘superior and 1nfer10r facets may ‘become slightly more horlzontal
helping spondylollsthesis develop - With SpondylollstheS1s ‘and
degenerative joint disease at.the same level degeneratlve d1sc

A d1sease is usually associated. 1_\¢ ........ - S
: : . .

-:?’-DIFFUSE IDIOPATHIC SKELETAL HYPEROSTOSIS (DISH)

A condltlon that probably is not famlllar to most of you has been

described recently in the radlologlc 11terature (2, 3) and in: the ;».s

Archives of Internal Medicine’ (4) by Doctor Resn1ck of the VA"
‘Hospital -at San Dlego Hlstorlcally, various features of this .
‘entity have. been descrlbed as Forestler s disease, senlle ankyIOS1ng

Spondylollsthes1s may develop from 1sthmus defects or - from apobhy—"“

N

CS . N



Ayperostos1s, and by several other names. In th1s'conddtion _.%'~ !
3he -disc spaces-are—normal; -but- there is extensive hypertrOphlc- ' "‘;w
one formation. along the margins of the vertebral bodies, ‘especi- L

Ily anteriorly and anterolaterally. 1In the past, huge bone férma-
3lon in the cervical spine wasjdescrlbed which occasionally could

ause dysphagia. In some cases, passing:an esophagoscope tore .

the esophagus on these large Spurs . Occasionally, surgical re-

oval of spurs. has been ‘necessary. | L S

) - Lo . . s i o : "

‘ octor Resnlck examine many patlents with th1s condltlon found
ﬁhese patlents -to have%?n oss1fy1ng diathesis, and descr1bed them"

las "bone" formers." DISH .is felt to.be present when (1) at least
/four vertebral segments g&e involved with "flowing calcification -

and oss1f1catlon alon their ahterolateral aspects; (2) inter- . o
/venlng disc: spaces are relat1ve1y preserved (3) apophyseal 'joints.

are. not ankylosed; and (4) sacr0111ac JOlntS are not. eroded scler-
otic, or fused"'. - ~ @ |
_These patlents may have tremendous prollferation of o s1f1catlon L -
at ligamentous 1nsertlons practlcally anywhere in the” body,. ‘but
espec1ally around” ‘the pe1v1s, hips, and’ ca1caneus Due to the

large size of: spurs and ankylosis,, thege ran be limitation of

motion. Other than: occaS1ona1 tendonitis, minor arthralglas and

heel pain, the patients have little sympto Ftology Potentlally,

it may be of value to recognize these patients .as bone formers, so
‘that if one .of them has ‘an operation.near bone,. one mlght expect
fmore than the usual postoperat1ve bone formatlon o

|
B il

ANKYLOS ING SPONDYLITIS

*Typ1cal 1ate stage ﬁankylos1ng Spondylltls a1so fuses vertebral
bOdleS,:but without the prolific bony bridging of DISH. Ankylo-h
- sing spondy11t1s may also fuse posterior elements and ‘sacroiliac’
joints," Earller -stages of ankylos1ng spondy11t1s may | present

“‘:fonly Wwith squaring ofy vertebral~body corners, -and may ; ‘or may not

have 1nf1ammatory changes of the sacr0111ac joints.

L MISCELLANEOUS- L

B \ . A
) ;01d fractures may be recognlzed by vertebral deform1t1es and S f.j
&'and by smoOth bony br1dg1ng of cort1ca1 fractures ' '
Neoplasms may be pr1mary in the vertebral column Osteoblastoma
~and. oste01d osteoma are primary les1ons common to the posterlor
Cod il ) .

93
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'--elements espec1ally in younger people OsteosafE
..common prlmary bone mallgnancy in young people,, may.

. the spine. _In. persons over 40 years of age,. metasta es and

-myeloma are the most common mallgnant bone . le51ons 'and they also
affect the splne :

L}

°

. These are some of the common and unc ommon le31ons that may “be"

,;f. seen upon roentgenographlc examlnatlon of ‘the lumbar splne

L ¢
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DEGENERATIVE DISEASE AND. INJURY OF THE’ BACK S

I

.Chemonuqleoly51s in: the Treatment ‘of. Lumbar DlSC Dlsease

’#_ o Henry W Apfelbach MD p_ - ‘.'*‘yf-h}h

u\Chemonucleoly51s is the 1nJect10n of an enzyme chymopapaln,'lnto '

~ the intervertebral disc space. - Lyman Smith' worklng with Ivan L
» Stern and Robért Gesler started an- 1nvest1gat1ve pr gram in. 1963
to determlne the efficacy of: this ‘procedure. ,Smith| and, Brown, -
enlarged upon the original technlque of L1ndblom 1n_d1agnost1c L
disc¢ puncture, with injéction of radlopaque mediym to demon-" ' '* "/fﬁ

. stxate. varlous'pathologlc states’ of the .intervertebral’ discs - .

Thus . far, - chemonucleoly31s has been’ done in over 15 OOO_patienEs-'g;f

iln the treatment of d1scogen1c paln° e £ T =y
': ; . " ,! -)

RS

ANATOMY AND PHYSIOLOGY OF THE INTERVERTEBRAL DISC .np.jV“

S . . ' . N

.'Theglntervertebral dlSC 1s composed of three parts e+ the. cartlla-r'gf
ginous (hyaline) endplate of the vertebral body; “"the annulus .
- fibrosus, .a meshwork of very ‘dense collagenous flbers which sur-f.;
" rounds and encloses the disc material jand is attached ‘to’ the R
adjacent . vertebral bodies. ‘A’ less dense’ meshwork extends 1nto E -ﬁl
" the central reglons of the disc. materlal ‘and ‘the nucleds pulposus, L
which occupies the center of the disc space and A4S composed of a . .-
thin meshwork of collagenous fibers with mucoproteln gell (wlth %'
bound water) in the interstices. . : :

.

‘With aging, there is" depolymerlzatlon of mucoprotelns‘and decrease" '
in water content in the dlSC - This - change 1s commonly-termed B
"degenerative disc disease.” . , N ~ ‘ :

. CHYMOPAPAIN

. Chymopapain.is an enzyme 1solated from the latex of the papaya.
-/ This enzyme in contact with the disc. causes. depolymerlzat;on of
" mucoprotein but has no effect on‘collagenous structures such. as_?
‘the'annu1n5'f1brosus, the “ligamentous structures ‘about ‘the verte-

-bral column, or the sheaths of mnerve roots. Studies by Gesler

_on animals with usual therapeutic doses of ‘the ‘enzyme have ‘shown:
a several hundred old margin of safety of chymopapaln when properly
1nJected in the disc space. - - ' R SR
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”-INDICATIONS FOR CHEMONUCLEOLYSIS

I ' ' e 'f,._l\\;'T..iN\TBX.'alf.-_
o -The 1nd1cations or. chemonucleoly31s are the same as those for B
" . . laminectom farlure of response to conservative treatment
R (absolutedged rest for 10 to 14 days); frequent‘recurrent eplsodes
S of-sciatica; and pnablllty to pursue gafhﬁul ‘employment. - It is
- my oplﬁlon that chemonucleoly31s wild eventually find its place-
between cofiservative treatment amd open 'surgery," ‘the’ lapter to
.-~ be domne when chymopapaln 1nJectlon fails to relleve Symp toms .
: Wlth chemonucleolysis, : instability’ caused by the surgical- approach
: .the disc’is av01ded - Further, the patiént doe§ not have '
'ffj-eV1dence of an op nﬁégrgrcal operatlon on hlS back Wthh frequently
ir - ‘ S : CL e

h_prevents hlsabelnj "~

Lo L ! ‘ '_"’ - . 'l' v
,‘Chemonucleely31s should be con31dered 1f lamlnectomy has fa11ed
o .éspeeially 1n thaﬁ group: of- patlents who achleved a satlsfactory ,
"y  clinical resu which lasted for one. year or more following their _'
" . ‘laminectomy. A Sekond lamlnectomy fr equently fails "because of "
" inability of the surgeon penetrate scar. and’ reagh the area’
.of :pathc ogy:\ In ‘many . of ese patieiits, repeat lamlnectomy also
~ ‘creates’ addrtlonal scarrlng and further 1ncreases 1nstab111ty of
' gthe low back R Co . [

CO TRAINDICATIONS

GO»tralndlcatlons to chemonucleoly31s ‘are as follows:
-l'r‘- Raprdly developlng neurologlc def1c1t in whlch paraplegla
"+, 1is featred. 1In this 1nstance 1mmed1ate lamlnectomy is.
;-1nd1cated : , : SN
‘12, Severe neurologlc def1c1t e. g., foot drop, ‘or ev1dence
o ';f'of cord bladder, in which the probabillty of - completely '
== 1 extruded fragment of nucleus pulposus is high.' - :
" |''3. Spinal stenosis:. the incidence of spinal stenosis, or - -
‘narrowing of the splnal canal, is greater with increasing ._ff‘
age. The syndrome of spinal claudlcatlon in: Ehe absence .*
‘of a-Leriche syndrome should suggest splnal stenosis. T
RN The patlént s sciatica occurs chlefly on walking. Spinal,
\v»‘ «stenosis can be~adequate1y diagnosed only with myelography
b Patients: who. have been diagnosed as having araéhnoldltls, s 's”
\'-5 this group of pat1ents almost 1nvar1ably has had at 1east
|
|

B

, one myelogram and one lamlnectom} o . S
. 5.. Pregnancy. = . . ’ IR . L
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e Prev1ous c%emonucleobg51s. R1sk 4in thlS group of PatlentS
o R purely theoretlcal (1ncreased chance of anaphylax1s) R

PRQOPERATIVE EVALUATION | .;- v h 'l;,flyﬂ'[ﬁ*'

o . P . A _,/ .. .. ]
tory; physical examlnatlon’_

Yo itiogyyé routlne adm1ss1on hi
1 d1ng electrocardlographyg

, aboratory stydies ihelfs
the followlng should Qé con51dered

N

_ > £ . T
l 2 Electgpmyography, perﬁormed by a prof1c1ent electromyo- ‘,'ﬂ”
. graphei‘ is of . value. if flbrlllatlon potentials can'be i
‘J@ ) A negatlve electromyogram, however,,does not’ rule S
L X,/ ‘but the presence of a herniated disc. . C
1l»rf'fl',2 Myeloéraphy, if" chemonucleolys1s is. antlclpated Th1s
S procedure d maln value vis that of rullng out splnal

L. ;;jh:£€g Stenosis and 'spinal cord tumor. “ " . LU \<1_w“*
S T3y Epldural'venography SRENE LT
IS L | ' Psychometric ‘testing (Mlnnesota Multlphas1c Personallty
"{“”a”jf/ 1nventory) 1s,'1n general,.regarded to be ‘the most re11able
o e T s test din prognostlcatlng the effectlveness of chemonucleo-“
':;%Tiﬂf'xfy. 1y81S or lamlnectomy g .“;_, v oo ‘ _
A TECHNIQUE OF CﬁEMONUCLEOLYSIS i ﬂt:_'_ jf‘-f;”_f§1{,'
: ; S . _u-_\ 9‘ Do E -1 . . - i X )
Chemonucleoly31s may ‘Be done e1then 1n,the pec1al procedures

room of 3n x-ray department or in the operatlng room?. Many’ surgeons
prefer geheral anesthesia because the pat1ent is- 1ntubated and -
. ‘ean-be: malntalned with an open airway - in the event: of. anaphylactlc
s reaction to the enzyme Others prefer local anesthes1a., o -
R > Y R 8
After belng anesthetlzed the patlent is placed on. h1s left side
Wlth elevation of his left flank so that the pelvis "Falls away“
‘ and' tilts to the right. Each surgeon has a somewhat dlfferent .
'”Vyﬁatechnlque for achieving this position, and spe01al radlolucent
' operatlng tables dre often us“d‘“-~ SRS e

~ Following surgmcal preparatlon of the pat1ent d1scography 1s"'f.
done‘uﬁder fluoroscopic control through ‘the lateral approach.

Wlth this ‘approach, it is unnecessary to penetrate: the-dura.

P
+ e

The. needles are - placed "bull's eye' ‘in. the center of at least ' ,?.h
the lowest two d1sc sPaces, and very frequently the lowest three
' A ' S C

/, e . e



is suggested by an ep1dura1 1eak of the dye up and down the\

Udlsc spaces " One to:flve'cn of a water soluble ﬂye (anray 60)

‘is’ injected- into each disc space. Roentgenograms .are ‘taken 1n

.. both the anteroposterlor and 1atera1 pIOJeCtlonS and usually

freveal oné of the’: follow1ng (1) a’ nOrmal disc, (2) a“ degenera-
ted d1sc, .(3) a. protruded d1§c ‘or (4L an extruded’ disc, which:

'Splnal canal

. In general abnormal d;scs, 1nc1ud1ngﬂthose~wﬁ}ch are “degenera-_

- ted, " .are subJECted to’ chymopapald’lfjectxon.- The-ideal dose ,
f»appears to be. 3,000 unlts., Most.inv %tlgators havé felt that, the,f'
degenérated 1nt§¥vertebra1 disc should.be subJected to. chymopa-.~ o

‘pain, 1nJect10n because the degenerated ‘disc of today/9ay become,
-~ the. herniated disc of tomqrrow, - Following 1ngect10n o chymopa-
paln, the patlent is. monltoved for anaphylax1s

C B S 'if_
POSTOPERATIVE IREATMENT 1; o e

/

v B

ly relieved of back paih and sciatiea. - More: :important,
r, in pred1ct1ng ‘the. effectlveness of a chymopapaln 1nJect10n,

is the relief of .seiatica, or at least a change in- the character o

Qf the pat1ent s sc1at1ca, durlng the next few days ;,;-

< A‘_t,g“'”.. ) .

-.V1rtua11y all pat1ents are. able to get- up to go to the baahroom'|

on, the 'evening of surgeryk - The level of activity is regulated

“on’ an.1nd1v1dual basis. Patients-dre told to avoid- sitting-as-

‘much as poss1b1e ‘ They remain. recumbent but-may take. frequent

,'”~short walks. Patients with severe low back pain should be treated

with hydro
to be of

Muscle relaxants -and W1111am s ‘exercise’ appear
Average hospltallzatlon is four days.,'

-In general, the pat1ent_shou1d.rema1n out . of . work a mlnlmum of
threg weeks/ £rom a sederltary occupation and six. weeks from 11ght

[ I

o e
.

~ labor. The results of chemonucleolys1s are COVered 1n the paper

S

;by Dr.. Eugene Nordby

il

COMPLICATIONS ) n_‘;{'_‘-*i ‘,;‘j‘;_k.J;’” fﬂ:_;.._;[V
y1; Anaphylax1s the 1nc1dence of anaphylax1s 1s Sllghtly 'J”y
' less than 1A'=*; B T el S
.98 ' |
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The only thlng predlctable about chemonucleolys1s 1n the 1mmed1ate,ﬂf;f
:postoperatlve period is its unpredlctablllty Many patients. awaken

* -



’

j33, Post injection backache' :tbls may be prolonged It

4. Disc space.lnfect;on'. we have not encountere thls

-

R NP
2. . Traumatic meuritis: w1th 1mproper~techn1que the sp1na1

‘nexrve can be traumatized at- its. p01nt of ex1t from the ﬂ{
'1ntervertebra1 foramen. '

L
-] .
Y

‘is our opinion that its .incidence is SLgnlflcantly re-" .
"duced’ by a 'program of steroid therapy for the firg '
four. days .following 1n3ect10n. :

" rare complication. . " ' )
. L S . . - '» " . o . ‘, o s L
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The. phrase "M3i0b stress,' mer1ts a few moments scrutiny CIs it
“shorthand for "the stress of the Job”7 1f so, does that 1mply
that his job may be.a stress Whlch impinges on the worker? We

‘can interpret '"job stress'" to mean that some jobs produce in -
workers -a state of stress which then impaitrs their task: Herformance
Where does stress pr0perly lie: is it external stress which up-

' sets the worker, ‘or should his internal upset be. labeled stress?
' Is stress then a subjective feellng or are there objective evidences

" of its presence or absence? ‘And, is stress essentially- distress=- -

" ful; or should it be con51dered normal even desirable? As a
matter of fact, "stress' has Been used in the lltgp%ture in all. -
the senses 1 have 1nd1cate& - . o S R N '

" Fgr us in medicine, a useful and congenlal frame of reference 11es

;in the interlocking work of Claude Bernard, Walter Cannon and. ‘Hans
Selye.  From this phys10iog1cal perspectlve "stress .is not some -

~ thing. 1mposed on the organism; it is a response state induced by

" a.stimulus, a stressor. Stress as a life experlence is..as inevi-
table as pain or anxiety and as- ‘useful; complete. freedom from  _

. -stress 1is death (1). Only excessive stréss which’ unbalances N

Ihomeosta51s is experlenced as stressful B - )

o Students of psychologlcal stress have not been so prec1se ot SO -
;"’11m1ted as. Selye. - Most researchers agree on the definition that
~ considers stress a response phenomenon, not something external to
" ' the personality (2) The response may be in certain types of
_‘overt behavior,. autionomic. nervous system reactions, purely’ sub- 3
, ‘-Jectlve feellngs such as anxiety, fear or .anger, or in adaptatlons""
© .. suBficiently deviant from a norm to:be labeled illness. - In the =
R psychologlcal psychosomatie, and.psychlatrlp literature, . stress: .
. 1is commonly thought -to be, d1st sfudl and undes1rab1e.h‘The stres-
EEN-Yo) o event produces an organlsm process which strains the adap-
(‘tlve capacity and threatens d1sruptlon of\phys1olog1cal and psychb-
log1cal 1ntegr1ty : :

l
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‘To the questlon "What are the characterlstlcs pf 'a 11fe event

P . . D . ’ PR .
C . - -

'Pecullar to dlscuss1ons of psychoﬁbglcal stress is the 1nd1v1dual~

istic, 1d10syncrat1c 1nterpretat10n of llfe eventé as stressors:

" "One man's’meat .is another man' S poison." AS conceptualized by E

 Hinkle, for the human organism to experience stress. (an undes1r-
‘able state) three conditions are mecessary: - a basic suscept1b111ty

- to stressgors in general, exposure to a s1gn1f1cant change in . ° _. d
‘environment .or 1nterpersonal relatlonS' .and interpretation of
that,change as a stressor, i. e.; as dangerous and threatenlng 13) o

-

2 - . -
o :

In the past. 10 years, ‘several groups of 1nvest1gators have attempted
to refine and mea'sure the relatlonshlp between. stressors in the

‘environment. and states of’ psychologlcal .stress 1n§the individual.

- Most of their reports have been published in psychiatric journals.
-‘fHolmes and Rahe. developed a 42-item Schedule of Recent Experiences),
“-and in a series of- artlcles have related the .quality. and quantity

_of-1life- ‘changes to the onset of - 1llness (4) . Holmes and colleagues

developed ‘a . soclal consensus scale by asklng research subjects- to

:rate the origimnal 42 life experiences in terms’ of importance and:
'severity. From that rating a crude quantltatlve estimate of the

stress- produc1ng ‘potential of life changes. is. possible. '"'The
greater’ the magnitude of life change . (or life crisis), the greater "’
the probablllty that the life change would be ‘associated with dis-
ease onset..." The seriousness of the’ ‘disease and the magnitude

'of the change were ‘also’ pos1t1vely correlated (5) ’ { g

e . -
that make it a stressor7”> most answers. empha51ze the’ degree of v
change the event causes in the_individual's usual activities. = - =
Forced change demanding deviation from established .coping patterns = -

. is most apt to result in second level, second rate coping (symptoms)
tThe accompanylng anx1ety is very probably the key. element be1ng .

\
measured in the varlous life change scales.

Pavkel and assoc1ates ref1ned the Holmes Rahe schedule into an
enlarged list of 61 items: coverlng more facets of life experience,

- and asked their subjects to rate them on a #cale of 0  (least up-

setiting) to 20 (most upsetting) (6). "By appropriate statistical
treatment, “each item emexged w1th a mean number. The. 61 items-

were . then placed in rank. order.. - ‘The higheést rating by consensus
. (19.83 out: of a poss1ble 20) was ”death of a chlld " Death of a

S ..101‘-
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spouse (18 76) ranked second Jall sentence (l7 60), . thlrd then :
.Followed unfalthful spouse major. f1nanc1al d1ff1culty and bus1-fp'~

ug;'ness fallure. SR g e T '
The least stressful of llfe change everits was marrlage of a Chlld
with reSpondents approval (2.94). Next' above this event were
such items as a wanted pregnancy, becomlng engaged beglnnlng one's

_ , ~veducatlon ‘and moving to.another home within the same city. ~ Of -

., items referring to work, the. absence of work was rated“fiost d1stress-

[ 3K ful,./belng fired was number 8 on: the llst (l6 45),qbe1ng unemployed

for ‘at least ome month came in. flfteenth o T .

bl .
’

Concernlng factors related ta actually holdlng a JOb demotlon _
ranked seveénteenth; but the mext item, ‘arguments with ‘boss or co-
worker, was well down the list -- number 30." Below that were: '
thange of work hours, change in career, change of work condltlons

a move to another city; all were cons1dere& less stressful than

. onset of menopause taklng an 1mportant examination,  or; separatlon
from a close friend. An overall. impréssion is . .that in the consc1ous-
thlnklng of the research subJects, work is not a promlnent source
'of stress. . - : S - : _ : S

[}

Addltlonally relayant tb thlS dlscuss1on are data from’ Ilfeld‘ A
- work (7). He and colleagues found, in a random- sample of Chicago -
re81dents, a quantitative relatlonshlp between stressors and . “

clinical depression: ' Of his respondents- haV1ng no .social’ stressors
in their current life situation, two percent-were depressed Oof .
those clearly. . having one stressor, the 1nc1dence of depression
‘'was- seven per cent; w1th two stressors,_fourteen percent were de-

N pressed g%th three or more concurrent stressors, the incidence - r\
of cllnlcal depress1on rose to thlrty four percent T Lo

i
5 .

 There appears to be a cumulatlve quantltatlve effect more or less.. _
independeht of the specific nature of-each stressor.. It seems to -
matter little whether .the burden is an alcoholic husband death -
of a parent, unemployment ‘a sick child, an extramarital affalr,

- or inadequate: housing.. Anyone 11v1ng w1th three such stressors
ifs in a high ‘risk group. for depression.. At the same tlme, the w
I1feld data- show that s1xty four, pegeent of those so afflicted did .
‘not develop depression, suggestingjat. individual strengths and

- susceptibilities -and social suppa systems‘(also influence coping

capac1ty T SRR ¥y : : ’ o o
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Using ,different test populations and different research ‘techniques, y’
several groups of investigators similarly conclude that. the number, .
‘severity, frequency, and duration of stressful life events correlate
with untoward reactions or illmess. A possible, though tentative, '
‘conclusion is that an employee who appears substantially ‘stressed. - '

5__by.aspects of his work .should. be interviewed coﬁcerniﬂgfpther“ 
_possible adverse events in his,present:life3anrecentﬁpgst,*JIﬁ
.7 further studies replicate Paykel's findings, we shall need to--

. alone ordinarily effect significant incapacity. -

o '3{\ Hinkle, L., Jr., 1974. The effectﬁ}of*exposﬁre't0’¢diture

evaluate the general conclusion’ that job-related stressors.do mot

o~
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’ WORR 'ST-R;E‘SE’ Anp: J0B PERFORM" ANCE . . +
-" ' . a . . N ‘
Varlables 1n Occupatlonal Stress Jo e
. ) Lo ' g - \ .. . = ; ": ; . ‘ “ ) ,‘ - ®
"f~fhﬁﬂv [ _iyl-'” . Tob as Brocher MD SN

/
’l'.

5 Hans Selye devoted hlS last edltlon of ”Str@sglln Health and
N Dlseasd' ; 4 e 4 , “ 'EX/ :

S "6 those who are,under the exhaustlng nervdus strain of

~ pursuing their 1deal——whatever 1ﬁ,may be. /To the martyrs

" who sacrlffce ‘themselves, fbrkbthers, as. well as to those" -
. hounded by selflsh ambltlon,“ﬁear, JealouSy--and worst’ of '

;ii,;;ek?r;all by hate. For.my Btress: Smems from the urze to help and

- ....mot iz/%;dge\ o ‘;‘,“;;m
iy \ R

ThlS authorltatlve sc1ent1£1c volum& based on research beglnnlng
during. the thirties and eérller, ré‘letts a basic dilemma: Every-
. "'thlng is .possible under’ streaﬂgphff loglcal reactions w1th secon-
R "dary pSychologlcal consequences, @@&yell as psybhologlcal psycho-
‘ .”fsoc1al -and;, 'sociocultural-. stress &@ whlch can—cause pSychosomatlc
Aand phys1olog1cal changes and sgrés :
oo g L -~b4* ST
Slnce newspapers,'magazrﬁes,aﬂﬁ othhf"idla,teach us dally about
‘stress and it’s- conse¢gences, the p“f-féfheems to ‘have become more
expert ‘than the phys1c1an En -some; 'L fessrons it seems to be
_the conflrmatlon of aggreSS1ve,Asﬁ ces@ful ambitiousness when an
o ‘executive can’ dlagnose‘hlmself as a‘"T?pe”A personality." “The
_.f_ ambivalence between: grlde ld_repressed fear of potential health.
. hazards from’ £his ‘modeérn ';'--'1agnos1s reveals more clearly a
“ certain oversrmpllflcatlon of"a typology The’ latter fits our
~need for stereotypesg but—lt dls,orts the caﬁplex1ty of the multi- .

factorlal sourceswforgﬁtress Ll e

2
sawt

.

s

o

I -~

The 1nformatlon témbe presented here is baseg? nﬁmore than.20 c

years of . experlence w1th workers who‘attende éghe former Mennlnger'
Semlqars for Industrlal Mental Health, founded by Dr. William
Menni ng%rfln-l956 “During this tlme, more’than 20 ; 000 workers
from all walks af - life. participated in 1ntensekf1ve -day seminars,

Jﬁf_ three day workshqps ‘and- individual and organlzhtlonal consultatlons

The average U S x@orker in l977 is. dlfferent From the averagev

o .‘. -.x_=_ L o -‘7<T ) e by . - _.y.". o 104
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;}1Qexecut1ve in 1956 because ‘the work env1ronment yalue-system, and
5o« life condltlons have rad1ca11y changed 3 R C

o From our regular semlnars for occupat10nal phy3101ans (s1nce about.-
- °.1957),, we have recognized two factors that are related to 8pec1f1c'
*fstress W1th1n ‘this- profess1on..= 3 :

-1;_”the relatively short tra1n1ng in modern psychlatry and
.."  the difficulty in coping with psychological e1ements,
2. - the lack of time, which would ease. the decision that
.- management wants to convey to a g1ven 1nd1v1dua¥:gider
‘med1ca1 scrutlny ' -

R
[ -

'_Whatever happens, the accountablllty rests wlth the phy31c1an.f'
One of the best EKamples for such a double-bind situation is the
.respons1b111ty of the f11ght surgeon to diagnose the amount of"
‘stréss which a 32-year-old air traffic controller claims as the _
reason for early ret1rement or vocatlonal change after 5 years of
serv1ce T : - : ST : :

‘ \.‘

If we expect to obtaln re11ab1e data from an 1nvest1gat10n of stress‘
Vcondltlons,_the study must be based on: '

»

1. a general. health survey, : : SR
24 'a persomal’ Hlstory survey, 1nc1ud1ng early chlldhood and. -
. psychosocial, development data, -and , - :

3. .an organ1zatrona1 survey (i.e., methods of performance
evaluatlon, atterns of’ supervision, degree of job satis-
faction, perc ptlon of ‘work. co tions, potential feor = -
career development) (1) '*nﬁ\_ S ./ﬁwg/?" |

v \| .
Within th1s frameWork wxll be nugerous var1ab1es related to spec1f1c
"Health factorss;. elements of" per§33;1 history, or organlzatlonal
conditions that can 1eaduto varioys stress syndromes Although
general folklore a11egesdthat the . pressures of decision-making in
~management positions 1nev;tab1y cause -stress which then leads to
cardiovascular syndromes-&we have: suff1c1ent evidence that thlS - .
general assumption cannotﬂbe va11dated ‘Depending on. varlous factors,
'stress_syndromes usuallyﬂfre seen to be related to: :

‘1. The partlcular poﬁltlon within an organlzatlon (i.evy .
operéations, staﬁf,&or management) and the specific func-
‘tions within substructures of the position (e.g., the- ,
linkage between different groups, sub-leadership functlons,
and/or degree of‘accountablllty) For example Job. J '

PR
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'satisfactlon and JOb performance are 1nterrelated only e
- for -workers in nonstimulating -jobs:, while : ‘thereyis. h1gher S
satisfaction but lower performance level 1n*st1mulat1ng
S pos1t10ns (l) IENEEP i
. 2.;-Qualltat1ve d1fferences in stress tolerance based on the
o " ‘individual sociocultural background, which also~1ncludes.;j o
o N dlfferences of age, sex,.and’ education as. well as -the’ 1nd1-‘“
ERR :';*v1dual personality, h1story (i. e., traumatic ‘factors in': "
SRR various. life events, sequence of life! change unats (2), e
l, ",';_ prevalent mood and defense patterns) R o

_\Recent research has conflrmed f1ve main hypothetlcal types “of. :ﬂg_i"
'stress symptoms related to spec1f1c Organlzatlonal work tasks

and/or pos1t10ns o ﬁ' IR S S =

1 1. ‘varying degrees of emotlonal d1stress without phys1cal

P ‘ symptoms, : . ST . S
‘ ."cardlovascular condltlons in d1fferent progress1ve stages,r h‘

. gastrointestinal :disorders of varylng degrees, “1_’m

. respiratory allergy, and ST IR

. ,medlcatlon use or,abuse (3).

T~ wN

Our pr1mary task is- to 1dent1fy wh1ch stress: factors are d1rectly s
~work-related, which are the result of organlzatlonal pressures, and/or
spec1f1c subgroup dynamics, and ‘which "are carr1ed over- from per-,.” . ..
.sonal conflict: situations.in the family or dur1ng cruclah\develop-ﬁu
_ 'ment periods of the life cyele._ Throughout :the years. we have found.
L certain typical constellatlons in various . age. groups. As a panclple,
' |we have observed periods: of higher stress $ymp toms. - in: younger” 3
‘ambitious workers who are-striving: for achievement. ‘and recognition.
. Reaching the expected goal is usually followed by a higher. 1ntens1ty “
1of stress symptoms, espe¢ially in case of promotions and/or new task
ass1gnments. Although -the subJectlve perception of job satisfaction
A‘lncreases, the uncertainty of: ‘the’ new work situation prevails unt11
- isufficient adaptation has been reached. ‘Missing the expected goal .
leads to 1ncreas1ng ‘stress- symptoms through frustrated. asplratlons.
A vicious sircle develops when the reality perceptlon i torted
‘and the efforts to accomplish the enyisioned'goal negdect gjven
llmltatlons. The self-inflicted stress can-: lead to unconsclous
self destructive att1tudes.. :

iWe have prev1ously assumed that the place of work is causally o
1related to stress. . This may be true for. certain work conditions
;such as excessive noise, vibration, chemical pollutants, and so =
~ |forth. Contradictory to th1s common previous med1cal bellef are

' two other assumptlons - R -




"?l._-When we assume that stress in an organlzatlon is merely
"-the same for all occupatlonal groups (i.e., operations, o
staff, and management) ,: we have to. conclude that the - -
'jjjdlfferences in stress tolerance and stress’ reactions
‘?'result exclu51vely from vatylng personallty components.
.?fThe nd1v1dua1 differences:in coping. with stress would
‘make it‘unnecessary to- cons1der organlzatlonal factors o
or occupatlonal condltlons.,, AL T e

——

L

:’ 7»

The older theorles of human englneerlng put the rlght
person in the right:pldce and shape& the working’ condltlons
as much as possible to the hypothetlcal capacity ,of the :
. 1nd1v1dual worker. We know mnow.that many more psychologlcalz_
- factors are involved, especially when we consider’ the- )
. Hc-f’ opposite; namely,: that the type of . work can shape thefper-
o : sonallty through 1dent1f1cat10n w1th roles. . Although we
o *_-:assume that work deals malnly w1th productlon and products,
o -~ it is; really related to ‘changing relatlonshlps with othgr
',people Within thisframework .the need’ for self-esteem,
automomy, and. selﬁtactuallzatlon have a hlgher priority
then money and social contact. 'As Herzberg (4)-has pointed
out- repeatedly, the real satlsfactlon comes’ from work. itself.
Neither more money, nor better fringe. beneflts nor’ 1mproved
_ working conditions necessarlly increase motivation or: A
... happiness, although they are somewhat relevant as, so-called
~-. . ~ "hygiene factors." However motivation, - JOb satisfaction.
‘ “and reduction of stress symptoms ‘depend .on feed- baAk mech-
»anlsms whlch conflrm the 1nd1v1dual self concept as a reward

R . .
‘Wlthout g01ng into detalls, pur observatlons‘conflrm ghat
the most important changes (i. e., vany crucial change in'a
'ﬁpersOn s work role--promotlon, reward and status; as well
as demotion, being ‘sidetracked, or. transferred to a lower
~ status job and less. challenglng a531gnments) usually occur
oo during the ages of 35 to 45 The. individual's basic sense”
' ¢ of 1nsecur1ty and inadequacy, the secret fear of failure,
- increases at the same time-when he may also be: confronted
with disturbing psychosOc1al roblems. characterlstls of- frow
. the mid-life transition.  Ber ‘s says, “"In any organization,
- ' "leadership becomes ‘the object various fantas1es, projec-
| - tioms, devaluatlons, and 1deaIizatlons.\ This apparent.
dependency upon leadership.or: defiance agalnst ‘leadership
v. . is based on irrational basic assumptions of a persistent
- family model that permits all kinds of hlghly unconscious.
- transference repetltions Most organlzatlons are still"

n
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. - strudtured as hierarchies that follow the family principle
of authority, w1th 11nk1ng p1n functlons between the. varlous'

'g.f, " levels.

20 Specific tasks occupatlonal pos1tlons, and the. organlza-'
o tiomal, env1ronment produce different degrees of stress. =
' .~Theref0re ‘we would expect to find relevant dlfferences Lo

;_)5“:j_3‘1n symptom ‘rates among various occupatlonal groups Wthh

are not related .to personallty factors
Zaleznlk et al. (6) has d1scussed four elements in an, empl-
‘rical study which elucidate spec1f1c connections between
,Q,-*-organlzatlonal structure and the rate of stress symptoms
% He points out that the maturlty effect, the vulnerablllty -
' ’effect the bufeaucratic effect, and the power effect. '
-have. a. hypothet1ca1 relevance for the develepment-of
stress*symptoms.which differ- among professgbnal groups
_ﬂn organizations. The ‘assumption that man gement is
- psycho®gically healthier and more mature than the opera-
tion and staff group  has-proven to be wrong; .yet the vulner-
. ‘ability effect, ‘based on stress reactions, caused by
.traumatic and unstable life histories. could 'not explain-
\g;:uglfferences in stress reactions among the principal -
o) ational groups. D1fferences instead among ‘these o
three groups are the conséquences.of bureaucratlc processes
in organizatiomns (7,8). Managers have’ some, protectlon from .
+- simple and quantified measures of work performance and
/- .-are "'less’ -anxious about evaluatlon and control,'" while
.. staff and operdations groups experlence cons1derab1e
pressure;’ “high accountabrllty and uncertalnty, and feel -
. far more exposed to performance evaluation.' (3). The
fourth factor, power effect, hypothesizes that the ability
to change organlzatlonal condltlons thirough .the possession .
of power to make relevant decisions, creates a differenf
psychological ‘ehvironment with a. greater tolerance for "
uncertalntv and amblgultv.

‘

e

_The main' stress factor in organlzatlons--expressed as emot10nal

dlstress, cardiovascular symptoms, gastrointestinal disorders, -
respiratory allergies, and medication use or abuse--seems tg be

~based on the double bind of -depéndency needs versus dependency

fears. Both factors. are ‘rela d to self-esteem and the need for.
acceptance. Thus, it comes as ‘no surprise. that during the crisis -

of mid-life transition with its crucial experience of self- confronta-
tlon and changlng reallty perceptlon it can become difficult "to:rkeeg

. Yoy o



“hiboard She . expresses her frustr

"pne's pr1vate llfe from sp;lllng over 1nto one's publlc llggaand
vice versa." (9) However, the COnfllCt between’ 1nd1v1dual needs‘fﬂ
~and organlzatlonal needs leads to increasing stress reactions when
' the environment does not offer the expected gratification. Wé .
have seen many executives who tried to escape from family. problems
by 1ncrea31ng their work load up to, more than seventy hours a.

- week in order to avoid confllcts with. their. adolescent chlldren
- Stress. S ymp toms redch a peak when the discrepancy between reward A
and need is perceived as be1ng outS1de of the individual's con-.‘”

_ trol either in the occupatlonal or in the family gonstellatlon '
‘The’ individual type of stress symptoms may depend mainly on- extra-

. organizational factors, the prevailing defense’ mechanisms, “theixr
- flexibility and maturlty,'and .the" stages of psychological develop- o
’ment throughout the life cycle. - However, we would be mistaken 1f i

*‘we try to define the causes for stress: symptoms'solely in the -& B

- personality 1nventory without recognizing ﬂhe speelflc condltlonsgfu"”
within the organlzatlonal structure. : ‘ ’

(S

e

A typlcal example whlch ‘we see in numerous vari tions may-. eluc1date»“s
the problem: A 43-year-old executive has reached is preset goal dft?
. to become division manager and vice-president it a large coxpora- B
‘tion. He has been married for 15 years, his ol est ‘child hhs
' reached adolescence, two other children.are’two| years apar'; His
‘new position 'demands more travel and he ;ncreases his worklﬁg _
;tlme, thereby neglectlng his family more and more and producing - °
increased tensions and arguments at home. His W1fe is from a small.
'town and feels inhibited and inferior at soc1al ‘events where she:
.has to meet w1th.}hé wives of thg president and chairman-of- ‘the- .
tion simply: "I married a sakiool
teachef and I am not  prepared to deal with all these big wheels--
I hate it."" With the- increasing alienation in marriage and the -
husband's secret concern about his diminishing libidinal-x ap city,
he begins an extramdrital affair, but feels guilty about’ ~His
job performance ‘declines and he faces a possible’ demotlon. A six-’
' year younger executive, his former subordinate and protegee, is
delegated as his support. The vice-president begd#ms to develop

1ncreas1ngly competitive feelings, sometimes ‘slightly paranoid, S

with increasing resentment agalnst the younger executive. ‘HlS - .
expectation of being involved in a new project. and expanS1on‘1s EREEEAN
' turned down,.the prOJect 1s assigned to another older d1v1s1on o '

L4
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head. - The stress symptoms start with sleeplessness.; He takes

"downers in the: evenlng, v1tam1ns and benzedrine and megav1ta- A
mins' in. the morning. However, depress1on, moodiness, and 1rr1ta- :
. bility increase. Elght months after his promotion he has the '~ .
first cardlovascular symp toms. W1th1n the follow1ng two months, o/
he ‘has a car "accident, develops 'a drinking problem, h1s marrlage. T
is-on the brink of dlvorce the l4-year old. daughter. becomes - .
1nVOlved in a youth gang and is arrested for ‘possession of marljuana,y,‘
'Eleven months- after his promotion he- survives. a‘heart attack that '

"ﬂ is primarily misdifagnosed as- -an intestinal disorder. A fringe

hls wife. h-w e ¢

benefit of. the heart attack is his cbnfrontatlon ‘with rea11ty - .i-”
which’ sloWs h1m down and ‘leads “to drastic changes in his‘life '
cycle. . Although this sounds like a happy ending, he s now

sgfferlng from the 1ncreas1ng 1ndependence and emanc1patlon of

PR

| We see similar h1stor1es regularly in-: semlnars and J.ndJ.VJ.dual6

executlve consultatlons. Two''quote’s em~to be symptomatlc 45}
P

:* The question, "Who.is the person you can talk to about. your

sonal .internal problems and concerns?'" &s typlcally answered,
"1’ don' t want to burden my’ W1fe. She does not understand my ;-"!.

., business’ problems and she wants to, talk abo @t ‘her world when I
d’

‘come home--in fact there is nobody I could’really trust." One
executive added, .;f and when I want to talk to my dog, he rums - )
away'" The most common complalnt of 45%‘of executlve wives-isi- -
"My husband never talks.‘ I_hear the thlngs whlch happened from ' '
others weeks later at- soclal meetlngs.

' In the 1nterest of tlme 1's all not d1scuss typlcal stress symp-»'
toms of the mid-life transitional phase; although this period .
does not: necessar1ly have: to become a CflSlS.. Of more 1mportance -
is ‘the.growing number of female executives in an all-male world
who are in isolated ppsitions, surrounded by men who are either -
courteous in a stereotyped but phony way, or openly hostile and
derogatory in their. competition. Ulcers, gastr01ntest1na1 dis-"
‘orders’ and emotlonal dis¥ress’ prevail -in. these women as a result

of common male preJudyﬂe c U, e v

ey %
. )

. :Another quote,thég our - prgfess1on has heard more often relatlve o
', to the annual phy:

ical exam: ‘'"These doctors look into- each or1f1ce

el G L e . - [N . - - 3 L . ’ o 1
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. of'my body. The only thing they are not interested 1n 1s\what AN W
. is. going on in my head'"7 This statement should alert the occupa-}* ¥
». tional physlclan .that he'is often perceived as beipg in a func-"l." . N -
' tlonal part of the. organization. = Thus, to reveal “personal probleqs[ﬁf,:??
~lor: emotlonal distress. to/hlm is to potent1a11y jeopardize ofe's«# '
~ career. . As a consequence early stress symptoms' are either ré-
) _pressed or ‘denied until later they become somatlzed -and, can be , RS
treated as a real 111ness.ﬂ-.= B T FUR R .*dgpé -
| PRI L A
There seems no doubt that the stress symptoms mentloned abobe SRR TN
influence -performance. and" producthaty in various degrees, b;g B
.. of more importance are fiew f1nd1ngs that the tradltlonal hie '
“archical pyramld structire | ip an organlzatlon increases. Stressly-
. - unnecessarily. < Although many organlzatlons are 1ook1ng for
‘remedies’ through training in relaxation and stress reductlon
. methods,."no glmmlck can ‘resolve the structural problem which causes.
_ stress symptoms as long as there is insufficient recognltlon of “«
"+ the psychologlcal organlzatlonal conditions whlch either recognlze
- or ignore the importance of p051t1ve feed-back, reassurance of
~ self-esteem, and acceptance.- The more we use medication as a
:,remedy foﬂforganlzatlonal stress, .the me we contribute to med1- dxE
, cation abuse and emotional d1streﬁs as sym toms. .Although the’. e
'occupatlonal physician will meet much serious res1stance,-W1th1n },"3~
most: organizations if is necessary- to cont1nuously underline the =
impact 6f structural dépéndéencies which increase the fee11ng that )
the disparity:between need and reward remains outside of ome's T
control. Vocational tralnlng has thus far neglected using nego-
tiating capacities to deal, with thosk factors. The individual-: whq,
develops the ability to contlnuously renegotlate the: condltlons
- of his psychological contracts through autoplastic, as well as-
j alloplastlc adaptatlons, seems - 1ess prone to .stress: reactlons

' The average practlces of performance evaluatlons are usually a'

Jarrow one-way street. Although various successful pilot studies

" with-performance evaluatlons from above and below have demonstrated
- the better- potential for ‘rediuced organlzatlonalgstress (10,11), -
- most organizations continue traditional patterns, refuting the
' *subJectlve evaluation of their supervisors. The two-way perform-
-+  ance evaluation may be p0351b1e by a new generatlon who. has grown
up under d1fférent psychologlcal premises. . We have just begun L
to study the meaning and psychosoc1al conditions of 'work; thus,&f‘
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“study carefully the psychological factors.of structural organlza-fﬁ-

1t may ‘be-a’ long time beforé management W1ll accept that coplng
with human belngs is d1fferent from dea11ng w1th things and pro-
ducts. The. future task of "the occupatlonal phys1c1an ‘may be to

-tional stress’ condltlons before their symptoms become observable 1n

‘occupational groups: nghly technologlcal societies. tend to give: :
- lip service to the improvement in the qua11ty of life, Which raises -

serious doubts about.how much we really care._ Job performance

~_depends on work satisfaction and, content, which in‘turn are. depen-

dént on. thé self-concept:  The hopedfor acceptance and” the fear

- of rejection determine our self-esteem. Our future may. depend on'f

the ability to reestablish -that human belngs are different from -
things; they: canpot be handled as obJects w1thout developlng '

stress reactlons.w, o
) . - WO -

gWe Have observed that 1ndustry and bus1ness dare cont1nuall search—

1ng for remedies through ‘more training. Unfortunately, the larger

part of such training corcentrates on technologicalk- Mputs’ and bolts"

" courses... Thus, the statement of.some of .our part1c1pants is not
«surpr1s1ng ?1 have been to more than 30" or 40 training seminars; -

"jth1s is 'the f1rst time T have learned somethlng new about myself

which helps me  to better understand my relationship with others

It may be difficult and sometimes.pa1nful¢to change engrained

patterns but I have got to do ic" And one part1c1pant added '
.to. save my llfe.s‘” o : s ,

N Sl : - -

-In c1081ng, I wanttx)return to Selye s openlng statement ‘which ~

applies to most phys1c1ans in industry: "For my. stress stems
from the urge to help ‘and not to Judge v,
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R -Lf S 5-ZﬁOB STRESS AND WORK PERFORMANCE
R ST T SR - Remalnlng Healthy ‘in thes
e o Encounter w1th Stress
LU ,'. Suzanne C. Kobasa, PhD "_*' L
e - - . Robert R. J. Hilker, MD ST
_.Qﬁgg_"v T Salvatore R. 4Madd1, PhD ‘ﬂ- S E S
PR S Over the-bast twenty years, the medical. 11terature has 1ncrea31ng1y
: ' 'wafned that .stress has an etlologlcal 1nf1uence on illness (1,2).
Both slngle sevetre stresses and- mu1t1ple moderate stresses have ,
been implicated’in the. onset of .both severe and mild symptoms s
Lately, this. 11terature has permeated the popular communlcatlons
medla ‘with the message that one should avoid stress_in order to
remaln healthy We are currently wltnes31ng a dramatlc movement - .
- B -dUgfress av01dance ,sometlmes involv1ng broad social shifts
v (etg., . act mpts to return to a simpler life of preindustrial-days),
i er time: slving ‘more - 1nd1v1dua1 shifts (such as meditation-
B 1ff?'-and indreased reliance upon alcohol and drugs) . So unrealistically
7. extreme have attempts &t stress avojdance become that one recént
i\>magaz1ne article advocated staylng off the Los Angeles freeway '
S follow1ngfthe occurrence of stressful events for fear thaR\one
T wr}% haVe become acc1dent prone.lp

o -

- If the best adv1ce that health malntenance profeSS1onals can,g1Ve )
/. is. td avoid stress, they ‘have truly .failed... The. thrust of human 4
h ".renergy and. ingenuity is toward ever—lncreaS1ng 1ndustr1a11zat10n e
<V@Aﬁ,3 -and- urbanization; and that means,mushroomlng levels of change ,
' demandlng readJustment of, living: patterns. . You will recognlze the,j
.last ‘part of" this statement asnthe ‘standard deflnltlon‘of stress\

An ‘event . is. stressful if it constitutes a change requ1r1ng read
Justment of the persons experiencing it (3). -As technologlcal ¥
J advance occurs, ‘the. contlnual productlon of new procedures, machlnes

and knowledge increase the complex1t1es and. opportunltles of ‘human
ﬁ5 1Lfe.; As urbanization.increases, the complexities’and opportunl- o

o tles of human llfe a1so 1ncrease.: So. 1nherent1y stressful are’ |

.._. . . . 2 L. . - . , |.

Tth paper, based on’ the doctoral d1ssertat10n of Doctor Kobasa, .y:_
‘was. presented by Doctor Maddl. S ‘..:____fj' PR
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the changes constitutlng 1ndustr1allzatlon and urbanlzatlon, that B
‘to.attempt to avoid them lest one‘become ill is to miss ‘the promlseﬁﬂ
of modernlty As if th1s fallure to capltallze on opportunitles )
 were not enough, the attempt to avoid stress also renders the -
" person and his- soc1:é§ too vulnerable to the dangers ‘of modernlty
Such. unwanted side- ects of ind strlallzatlon and urbanlzatlon
as pollution and. crime must be dealt with, but they W111 not. be
'gpured by thosé persons who rush to: av01d stress. :

?"Is 1t poss1ble to encounter (rather than avoid) stress and remdin -

jhealthy Surely everyone can reoall hardy persons who withstand =
great sééess without bécomin - There is even an occasional
person who has" thrlved on: st%e becomlng psychologloally oY .
.;phys1cally healthler Anecdotal/obgervations of this sort pro-'
" voked. us_ ito look thore Ci refully ‘at. the basis for the generallza-
. tion that stress leads “to: 111ness. We found that it is common

-~ for ‘measures of stress. and 111ness to" ‘show correlatlons of only
.30, with standard dev1atlons eight times those of the means. v

'f3Consequent1y, there are. bound -to be many SubJeCtS who "remain healthyn
- déspite severe. stress experlenCes. That these hardy persongwhave

'_deur f1rst hypotheS1s
'ble .stress, thesé& who have~a sense of commitment to (rather than

l7land active .involveément thHat mihimizes. the. ‘threat of otherwise
“”stressfuﬁrev

not -received much study is"a serlous flaw in the attempt to under—-
gstand the effects of stress. We declded to. study - these. hardy
persons hoplng that they mlght constltute a model for the rest

of’ us. . R : : :

~
,_.;r . N

"{Thefnext step Was to theorlze what mlght permlt some perSons to

face stress w1thout~becom1ng ilis Three general. factoys ‘seemed

2 relevant-, 1.: constltutlon, 2., soc1al support systems, and 3.
:personality. We: decided to ‘focus upon. perSonallty In other -
words,. '""What personality ‘dispositions. decrease the. debllltatlng
 effects of’ stress7”J_I_Phyphthe3121ng answers to this question, -

:.;we were ﬁidedﬁmost=b_,the literature on. coping (4), human develop-'
'ment (5),an' ex1stent“al personallty theory (6) '

:is that among_persons experlenC1ng cons1dera-'

1.

‘alienation from) the wvarious aspects’of their lives will remain- - .
relatrvely healthy./TGommitted persomns .possess: the sense-of purpose

entsiﬁand prov1des a basas for’ cont1nua1 grappllng
; w1th problems and:setbacks (6 75 8) By contrast the allenated

d;risfti“/'rgf.f‘ .ﬁf?f: o {f‘:@
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" persons consider the worldfrather Wbithléss_and fiﬁd_insﬁffiCient'
'value'in‘stressful events tq'justify ching.with‘themu(gllo)._ :-

- Our second hypothesis is that among persons experiencing considerable
stress, those who rémain reélatively healthy. believe that:they: have
control over their‘liveéf(ratherLthan'feelingﬁextérnallywcdﬁttdlléd[}
- Persons who feel in control of their lives. experience  less threat
. "in stressful life events.because they belieye in their ability to.
~ transform situations cOgnitively,,andcheyfréspbndgflexiblyWenbughiJﬁ
. to be effective (11). By comtrast, persons who:believe they are
externally controlled are overwhelmed by stress because they feel.
. powerless to cope, to influence, to tramsform, and are nihilistic.
. in the face of the presumed power arrayed-against them (6); = .

Qﬁf thifd}hypothéSiS is thét'aﬁéng-personS'experiénéing-conéidérablé
stress, those whéAseek'Epveltg;and‘challenge“(rather than famili-
arity and seciurity) will remain relatively healthy.. Those who

“‘seék novelty.and‘éhalléngé have well explored their environment,

know,where to turn for resources in coping with stress, and are .
- well practiced at self-imposed readjustment. Consequently, they .

'+ can enjoy Stress, be less debilitated by it, and recover from it

-more quickly (8,9,12). In contrast, those who seek security-and -
familiarity will dislike stressful life events intemsely .and 3
‘will be relatively unable to cope with them. - |

PROCEDURE . = ) L
‘Subjects and Groups s '

”fSelectedeor.the'studY‘were the management personnel of a large

. public utility situated in a major metropolitan area. :All members

_ ‘of this pool were mailed standardized ques